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T^  rom  the  CPU  to  the  DDS  System  to  the 


final  output  board,  the  ICOM  IC'725  is 
designed  for  you . . .  the  amateur  who  demands 
relentless  performance. 
Whether  its  fixed,  mobile  or  portable  operation  you  desire,  the  IC-725 
will  open  your  eyes  to  what  amateur  radio  should  be.  World  renowned 
for  excellence  in  circuit  design,  versatility  and  dependability,  the  lC-725 
is  backed  by  a  full  one-year  factory  irarranty. 

But  don't  take  our  word  for  it.  Examine  the  IC-725  yourself,  it's  waiting 
at  an  ICOM  dealer  near  you. 


o 


ICOM 


O^TDMB) SERVICE Ce^ietS:  3150Prenia^!>ive.Si«lBt26.bwia TX7S063,  1777 PhOttmPvlmSu^ 201  Ateli.GA3034S 

Mn^iSflB9diiwaftchrond.ac  vfixar^ 
Fw  a  brociium  on  te  Of  any  olw  COM  proAjct  c^ 


I 


No  Other  Low  Cost  Simplex  Patch 
is  as  Advanced  as  our  CS-700  ... 


9  Number  Autodialer   •  Last  Number  Redial    •  Automatic  Set-up 

•  Selectable:  VOX  Controlled  or  VOX  Enhanced  Sampling 
Built-in  Programming  Keyboard  and  Digital  Display   •  Hool<flash 
User  Programmable  CW  ID    •  Fully  Regenerated  DTMF  or  Pulse 
Dialing    •  Automatic  Busy  and  Dialtone  Disconnect   •  Remote 

Controllable  Relay  (Relay  optional) . . .  and  more. 


The  new  CS-TOO  is  a  microcomputer 
controlled  sampling  interconnect  that  will 
add  fully  automatic  radio  telephone 
capability  to  any  existing  simplex  base 
station. 


CALL  OR  WRITE  FOR 
MORE  INFORMATION  TODAY 


User  selectable  VOX  enhanced  or  VOX 
controlled  sampling  gives  a  choice  of 
sample  rate  reduction,  or,  no  sample 
jnterrupticns   while   the    land    party   is 

speaking. 

The  built-in  keyboard  and  display  give 
total  control  of  all  user  programmable 
features,  e.g.  toll  restrict,  CW  ID,  access 
codes,  timers,  autodialer  memory,  etc. 

The  CS-700  interfaces  quickly  and  easily. 
Only  three  simple  connections  required. 
Automatic  sample  window  set-up  and  user 
programming  defaults  assure  a  speedy 

installation. 


Connect  Systems  Inc. 

2064  Eastman  Avenue,  Suite  113 

Ventura,  CA  93003 

Phone  (805)  642-7184 
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GSI  is  a  registered  trademark  of  Conned  Systems  Inc, 
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Letters 


Number  1  on  your  Feedback  card 


From  the  Hamshack 


BUI  FJsher  N4IV.   Reidsvllle  NC: 

Wayne,  thanks  fof  taking  the  time  to 
chal  with  me  over  the  lelaphone  last 
week.  I  enjoyed  meeting  you. 

Wlih  any  luck,  we  should  have  about 
20  new  Novices  al  I  he  Reidsville  Mid^ 
die  School  tliis  fall.  Today  the  senior 
high  principal  lold  me  that  her  head 
custodian  and  one  of  her  assi&tanl 
principals  have  requesled  release  lime 
so  they  can  atlend  my  class  at  the  mid- 
dle school! 

We  will  have  a  reasonably  well- 
equipped  station  Donations  so  far  in- 
etude  a  Vikmg  I  and  SX-71 .  a  32-V2  and 
NC*183,  and  an  S8*lOt,  We  also  have 
a  3-etemenl  yagi  for  IQm  and  a  C-64 
witH  a  PC  compatible  likely  Now  I've 
got  to  pick  up  a  INC  and  learn  some- 
ttiing  about  packet  (I  picked  up  the 
book  from  you). 

On  10  Jiify  I  fan  demonstrations  for 
the  summer  school  students  at 
BetdsviHe  Senior  High.  We  had  seven 
very  good  phone  QSOs  and  or>e  CW 
QSO.  Of  the  guys  who  gave  their  ages. 
Itie  median  was  76.  Sever  al  students 
wanted  to  know  if  arty  young  people 
were  hams! 

On  7  and  3  July  I  ran  demos  at  the 
Elks  Club  Boys  Camp  in  Zirconla. 
North  Carolina.  Fifteen  meters  was  in 
fine  shape,  and  the  campers  got  to  talk 
to  several  young^soundrng  hams  in 
Japan ^  Canada.  East  and  West  Ger- 
many, Ihe  Soviet  Union,  France,  and 
Bulgaria.  The  camp  director  wants  to 
pui  rn  a  ham  radio  program  next  sum- 
mer. If  you  know  a  college  kid  who 
might  like  to  work  as  a  camp  counselor 
In  ham  radio,  could  you  ask  him  to  get 
hordof  me? 

Wayne,  I  greatly  appreciate  all  that 
you  do  for  ham  radio.  Maybe  we  can 
blast  the  League  off  ground  zero  and 
get  the  hobby  moving  again.  Thanks 
for  your  time  and  attention. 

Bob  Beattle  KB6UBP/7,  Klamath 
Falls  OR:  Just  resubscriOed  to  ?3 after 
a  couple  of  years ,  .  have  missed  your 
editorials.  Doesn't  matter  if  I  agree  or 
disagree  with  your  opinions,  at  least 
you  have  scmef  Hi,  hi. 

Called  your  editorial  offices  y ester- 
day  for  some  badly  needed  inform  a- 
tfon,  and  your  stafl  was  exceedingly 
helpful  and  thoughtful.  Do  want  you  to 
know  your  staff  is  every  bit  as  pleasant 
and  knowledgeable  as  the  staff  at  Ten- 
Tec.  This  IS  a  real  accomplishment  in 
this  day  and  age 

j  made  a  presentation  to  an  efemen- 
tary  school  principal  here  in  Klamath 
Fails  at>out  the  possibitities  of  an  elec- 
Ironms/amateur  radio  ciass  or  Club 
starting  this  Septemtier  He  was  favor- 
ably inclined  to  go  with  the  tdea,  arwf 
we  spent  atx>ut  an  hour  or  so  going 
over  what  ham  radio  ts  ail  about.  My 
feeling  is  that  if  we  can  gel  5th  and  6th 
graders  interested  in  amateur  radio/ 
electronics,  continue  the  program 
through  lunior  high  and  high  school, 
then  we  have  new  sicktis,  new  jobs,  and 
r»©w  paychecks  m  an  area  where  ctear- 
ciit  logging  has  destroyed  the  forest- 
related  indysthal  base.  The  spotted 
owl  thing  is  just  a  smokescreen  for  the 
fact  that  automaiion  has  come  to  the 
woods,  and  there  will  not  be  vefy  many 
jobs  avajlabje  in  the  near fulure. 
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This  is  my  second  letter  to  you.  The 
first  was  a  couple  of  years  ago.  In  that 
letter.  I  told  you  to  read  it  it  you  had  the 
lime,  or  just  throw  rt  m  the  garbage  tf 
you  didn't.  Your  staff  assured  me  that 
you  do  read  letters  (poor  man).  My 
thanks  to  you  for  the  magazine  and  to 
your  staff  for  their  help. 

Yep,  t  read  *Bm  ail — quite  a  bunch,  too^ 
between  about  a  dozen  pubttcattons. 

Do  t)e  sure  to  keep  me  informed  on 
how  you  're  making  out  with  the  school, 
if  you  get  some  Novices  going.  ( want 
pictures. 

According  to  the  National  Associa- 
tion of  Record  Merchandisers  (NARM^ 
who  is  fitting  me  on  the  fongboMes  k>r 
CDs.  America's  forests  are  bemg  re* 
pianled  at  such  a  rate  that  there  has 
iteen  a  net  gain  in  forests-  Thai  wasn  't 
what  i  saw  when  t  ffew  over  Gregory  a 
couple  years  ago.  t  saw  whole  moun- 
tains of  trees  stashed  and  no  vtsibie 
reseedtng. 

Gtad  the  staff  was  abte  to  help. . . 
they  're  great—  Wayne 

®te|it>en  Crow  WA2CPX.  Ft.  Laud- 
erdale FL:  Self-righteousness  on  pub- 
lic display  doesn't  have  much  appeal 
to  ys,  especially  when  its  broken- 
record  brawf  is  turned  up  all  the  way. 
And  in  otif  time,  "maximum"  seems  to 
be  the  only  dial  setting  on  14.313. 

How  many  years  has  it  been  now  that 
we  keep  hearing  the  same  shoddy 
holier-than-thou  demonstrator  on  20 
meters?  There  he  is,  mouth  wide  open 
and  screaming,  words  distorted  in  an 
ugly  scowl,  trashing  somebody  or 
something— now  phone  patching — 
then  "rich  yachties"— and  generaNy 
carrying  on  in  an  aggressively  obnox- 
ious manner 

But  it*a  for  (fill  in  THE  CAUSE  here), 
so  it's  OK.  Ladies  and  gentlemen  of  the 
audience,  this  noble  ideaiist  is  acting 
like  a  thug  and  bully  because  he's 
awarded  himself  a  moral  blank  check. 
Such  behavior  would  get  a  10-year-old 
spanked  and  his  radio  plug  pulied.  It  is 
thought  to  be  sanctified  it  done  by  an 
over-powered,  over-driven,  pseudo- 
politician  claiming  to  be  a  champion  of 
free  speech.  He  and  his  ilk,  one  in  Ft. 
Lauderdale,  and  two  others  in  Florida 
and  Arkansas,  should  have  their  com- 
posite power  supplies  short-circuited 
once  and  for  all, 

Unfortunaiefy  the  trust  of  our  system 
is  such  that  means  and  methods  from 
such  evil  sources  can  corrupt  the  most 
virtuous  goals. 

Certainly  most  listeners  know  that  as 
they  heaf  one  of  these  temper 
tantrums  parading  tiy  on  their  20  meter 
dial,  they're  not  hearing  the  idealist, 
but  only  an  immature  brat. 

Wayne,  now  it  has  been  many 
months  continuing — are  you  still  going 
to  tgrrore  this  controversy? 

ignore  the  controvert?  Me?  ff  you'd 
go  to  the  trouble  to  visit  someone  who 
gets  73,  you'd  see  that  t  have  not  tg- 
ryored  this  at  a//,  t've  mentioned  FZand 
his  ernottonai  problems  several 
times.    Jike  fast  month,  for  instance. 

I  afso  prop€^sed  a  simple,  practical 
solution  So  the  whole  mess.  You'li  read 
even  more  about  it  in  my  next  editorh 
at.^Wavne 


JohnT.  Philtipp,  M.D..  N6ZAE,  Glen- 
dora  CAi  In  "The  Hidden  Receiver 
Hunt."  by  Robin  0,  Rumboll  WA4TEM 
in  the  July  issue^  he  mentions  the  dif- 
ference between  true  north  and 
magnetic  north.  He  says.  "There  is 
a  difference.  A  Call  to  your  local  air- 
port should  put  you  m  touch  with 
someone  who  knows  what  the  differ- 
ence (magnetic  declination)  is  in  your 
area  Pilots  have  to  know  that  stuff. 
Here  in  Tennessee,  the  difference  is 
one  degree.  Big  deal,  btit  I  had  to  men- 
lion  it;* 

Well,  we  pilots  do  indeed  have  to 
know  that  stuff,  first,  the  difference  ts 
called  the  magnetic  VARIATION,  not 
declrnatton.  Second,  here  m  Los  Ange- 
les, the  magnetic  vanation  is  14  de* 
greeseast:  the  magnetic  heading  is  14 
degrees  less  than  the  true  heading. 
Want  to  go  due  wes!  (270  degrees)? 
Youll  have  io  fly  a  heading  of  256  d^ 
grees  on  your  magnettc  compass  If 
you  ffy  50  miles  on  a  true  heading, 
when  you  mean  to  fly  on  a  magnetic 
heading,  you  end  up  12  miles  off 
course! 

Just  had  to  get  that  corrected, 
Wayne.  I  jyst  got  back  into  ham  ra- 
dio after  almost  20  years  away  from 
it-  I  let  my  Advanced  Class  (WB2HYIJ 
lapse  many  years  ago  (someihing 
about  medical  school  and  residen- 
cy taking  up  most  of  my  time).  I 
came  across  an  issoe  ot  73  maga- 
zine a  couple  of  months  ago  (I  was 
surprised  to  see  that  it  was  st^ll  being 
published  after  all  these  years!  And 
that  you  haven't  changed  a  bit!)  and 
the  bug  bit  again.  Boy.  have  there  been 
a  lot  of  changes!  Volunteer  examiners, 
books  of  questions,  new  bands  ,  .  lots 
of  new  bands,  satellites,  packet,  re- 
peaters,  microprocessor-controlled 
figs,  new  privileges  for  the  Novice 
Class  One  thing  hasn't  changed, 
though.  Morse  code.  Well,  I  got  up  to 
2D  wpm,  and  last  week  I  passed  the 
Extra  Class  exam,  Hope  to  see  you  on 
the  air. 

Walter  AX.  King  N3EID,  Hellertown 

PA:  When  i  wrote  my  fetter  to  Wayne,  I 
did  not  expect  to  see  it  published  in  73, 
However,  I  am  delighted  that  it  did  ap- 
pear. 

I  would  like  to  make  two  comments 
about  the  letter.  When  it  was  edited  for 
publication,  an  important  omission  was 
made:  I  think  I  wrote  that  the  crystal  kit 
did  nof  have  the  old-styfe  crystal,  but 
rather  a  diode  with  a  germanium  crys- 
tal fused  in  it.  Please  see  the  third  para- 
graph in  the  published  letter  (in  the  Au- 
gust 1990  issue,  page  2.}, 

S&condlyt  about  your  comment.  , . 
granddaughters.  We  were  blessed 
with  seven  grandsons  over  the  years, 
and  only  last  tall  did  we  enjoy  the  thrflf 
of  a  baby  granddaughter.  When  her 
time  comes,  and  if  I  am  still  arourKl;  you 
car>  bet  she  will  be  in  the  radio  shack 
^nd  get  the  full  treatment.  I  want  fo(ks 
to  know  that  I  am  an  ec^uai  opportunity 
granddad dyf 

Keep  up  the  fine  worfc,  and  helio  to 
Wayne. 

TTjanic  you  for  ttie  correctmn:  that  tine 
should  have  read,  '^Th&y  don't  have 
the  oid-fashioned  cat's  whisker,  but 
they  do  have  a  dtode  wrtn  a  germanium 
crystal  fused  into  it."  Either  a  few 
words  wer0  accidentally  left  out  or  mis- 
takenly erased,  and  /  didn  7  catch  the 
error  tn  proofing.  My  mistake— and  my 
apologies 

Your  granddaughter  is  a  very  lucky 
giff.—UndaKAlUKM 


Dick  Goodman  WA3USG,  Mechan- 
iosburg  PA:  I  recently  received  the  Au^ 
gust  issue  of  73  and  wanted  to  write  to 
give  you  and  your  staff  an  "Attaboy."  I 
have  shown  this  issue  to  several  young 
non-hams  15-18  years-old.  and  they 
have  all  responded  enthusiastically. 
Most  did  not  realize  that  hams  did 
things  Uke  flying  remote  ATV  heli- 
copters, and  launching  ATV  balloons 
and  rockets  with  TV  transmitters  in 
them.  Things  like  this  gel  a  lot  more 
attention  from  the  young  than  simply 
talking  with  other  hams  over  a  radio 
(even  though  they  may  be  on  the  other 
side  of  the  earth). 

I  cannot  fault  Ihe  young  today,  their 
frontiers  are  different  and  possibly 
more  dynamic  than  ours  were.  Where 
we  found  it  amazing  to  receive  a  weak, 
scratchy  voice  from  a  few  thousand 
miles  away,  they  take  it  for  granted. 
The  kids  today  are  growing  up  in  a  high 
tech  world,  and  mucJi  of  what  goes  on 
in  hamdom  is  r>ot  high  lech. 

There  is  rrothing  wrong  with  getting 
on  HF  and  working  contests,  or  rag* 
chewing  on  40  or  75  meters,  but  the 
young  are  not  interested  in  that. 

Glad  to  see  you*fe  sharfrig  the  maga- 
zine with  some  young  people.  H*s 
about  time  we  stopped  ieltfng  kids  how 
difficult  ham  radio  is,  and  started 
lowing  them  how  much  fun  it  is.  We 
should  all  make  it  a  priority  to  become 
someone  s  Elmer.— Uavid  NtGPH. 

Robert  KC4nKJ  and  Lorraine 
Matthew  N4ZCF,  Santa  Rosa  Beach 
FL;  [Addressing  the  FCC:}  The  lor  ma- 
tton  of  the  Communicator  license  and 
the  elimination  of  either  the  Novice  or 
Tech  to  accommodate  the  new  class 
will  not  do  a  thing  for  the  hobby.  It  will 
bring  in  a  few  new  people,  but  it  will  not 
build  the  number  of  ranks  that  you 
hope.  A  while  back  my  son  was  watch* 
ing  my  wife,  who  has  gone  from  Novice 
to  Advanced  in  six  months,  work  DK, 
He  was  fascinated.  We  offered  to  help 
him  get  started  and  lilied  htm  in  on 
what  he  would  have  to  do.  He  com- 
mented that  he  would  have  to  waste  a 
lot  of  time  before  he  could  use  the  Ik- 
cense  to  do  what  he  would  like  to  do. 
Also^  it  isn't  a  low-cost  hobby. 

As  a  high  school  teacher,  I  have  en- 
couraged young  people  to  get  involved 
in  both  radio  and  flying,  but  I've  had 
little  success.  Both  of  these  hobbies 
are  desi^rable,  but  far  out  of  reach  of 
young  people.  It's  too  costly  in  time 
and  money* 

It  seems  to  me  that  we  should  have  a 
look  at  using  the  output  power,  not  the 
code,  as  the  control  for  various  licens- 
ing levels.  In  Japan  they  have  fow-out- 
p^  radios  that  would  allow  more  flext^ 
bility.  It  would  encourage  building 
equipment  and  antennas,  even  possi- 
bly the  conversion  of  cheap  CO  units  to 
the  10m  t>and.  We  are  one  of  Ihe  few 
cou retries  that  divides  the  bands  up 
leased  on  license  dass,  This  discour- 
ages many  worthy  people  from  enter- 
ing the  amaleuf  community.  DXers 
and  clubs  from  foreign  countries 
schedule  events  on  freqoencies  m  ac- 
cessible to  most  American  amateurs. 
Let  the  amateur  bands  t>e  more  open  to 
aH  license  classes  but  on  a  power  limit 
basis, 

Ttie  code  sfiould  be  relaxed,  but  not 
eliminated  in  the  acquisition  of  the 
more  advanced  classes.  All  typ^s  of 
Iransmissions  should  be  encouraged. 

I  can  visualize  the  last  ham  sitting  in 
front  of  $20,000  worth  of  equipment 
and  fK>  one  lo  contact. 
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Number  2  an  yogr  Feedback  card 


Never  SAY  DIE 

Wayne  Green  W2NSD/1 


Whew! 

Thirty  years!  You  know,  it  seems  Ifke 
a  hundred  and  thirty,  considering  alJ 
the  guff  Tve  had  to  put  up  M^ith,  Yep. 
thirty  years  ago,  up  to  my  eyebrows  in 
hock,  I  published  my  fprsl  issue  of  73. 
Oh.  1  tried  (o  talk  some  wealthy  hams 
into  putting  up  money  to  back  it,  but 
Ihey  said  it  was  a  lousy  mvesiment 
They  were  fight  You  know,  I  don't  re- 
call any  year  when  73  ever  made  any 
money  But  then  it  didn't  lose  much 
either  .not  enough  to  be  put  out  of  ds 
mrsefy,  When  there  was  even  a  remote 
chance  it  might  make  mon&y  I'd  print 
more  pages  and  we'd  be  back  in  the 
red  again. 

rve  often  chuckled  at  my  mullitutJes 
of  detractors  (who  have  always  greatly 
outnumbered  my  tractors)  and  their  yn- 
shakabie  belieJ  that  Wayne  is  out  to 
make  z  ii  I  Eon  s  ou  t  of  am  ateu  r  rad  io  Oth- 
er than  a  lew  hams  I  shot  down  be- 
cause  they  were  out  to  screw  other 
hams,  I  don't  recall  ever  meeting  an 
intelliQent  Wayne-hater.  I've  a i ways 
written  my  editorials  for  thinking  hams 
and  figured  the  others  should  just 
make  do  as  best  tiiey  couid. 

i  kinda  feji  into  this  publishing  thing, 
back  in  195t  .  and  I  liked  it  I  repeat 
that  old  story  every  ten  years  or  so. 
Since  most  of  you  are  getting  on  In 
years  and  don't  remember  well,  Til  re- 
mind you. 

It  had  to  do  with  me  gettir^g  all  het  up 
over  radio  Teletype.  You  know,  digital 
communicaiions.  This  zapped  me  in 
1949.  By  1951  I  was  frustrated  t>e- 
cause  rK)  one  was  publish  ing  a  RTTY 
newslelter.  That's  when  I  went  to  work 
as  a  TV  direcior  at  WXEL  in  Cleve- 
land where  tney  had  a  semi-idEe 
mimeograph  machine!  I  was  in  busi- 
ness and  soon  had  over  2,000  enthusi- 
astic subscribers? 

That  ted  to  a  BTTY  column  in  CQ  and 
me  becoming  the  editor  in  1955.  When 
they  fired  me  in  1960,  I  said  what 
the  heck  and  started  73.  Yes,  I  could 
write  a  whale  book  about  all  that 

.  and  I  probably  will  some  day.  IVe 
had  many  interesting  adventures 
. .  .  known  iots  of  good  guys  and  some 
rotten  scoundrels  Most  were  interesl* 
ing  and  really  should  get  their  rewards. 

So*  if  it  isn't  money,  why  have  I  both- 
ered to  publish  73  all  these  years 
and  a  tew  dozen  other  publtcaiions?  I 
started  my  first  RTTY  magazine  tie* 


cause  I  was  getting  such  a  kick  out  of 
the  hobby  I  wanted  to  convince  others 
to  give  it  a  try  and  enjoy  it  with  me. 
Heck,  I  started  73in  order  to  help  share 
my  iove  of  building  stuff.  Tm  slili  Erying 
to  Shovel  coal  up  that  steep  chute. 

When  SSB  came  a  ion g  I  was  one  of 
the  first  to  try  it.  K  was  a  ball!  So  I 
pushed  SSB.  When  repeaters  came 
atong  I  put  one  up  and  wowf  So  t  pub- 
lished hundreds  of  articles,  lots  of 
books,  published  a  dedicated  repeater 
magazine  and  held  repeater  sympo^ 
Stums  all  around  the  country.  I  watched 
a  handful  of  converted  ebsoleie  taxi 
radios  turn  into  the  biggest  single  ham 
activity  in  the  world  and  then  into  a 
huge  industry  called  cellular  radio. 

When  the  first  microcomputer  came 
on  the  market  in  1975  (the  MITS  Altai r J 
it  was  advertised  first  in  73.  1  tried 
one  wow,  again?  That  gave  me  the 
idea  for  Byt&  and  I  went  on  to  build  a 
microcomputing  publishing  micro 
empire. 


can  provide  an  inexpensive  top-notch 
education  for  Ihe  entire  world.  That 
doesn't  seem  like  much,  so  perhaps  I 
should  consider  adding  in  world  peace. 
Nah,  too  dangerous.  I  don't  mind  hav- 
ing The  Mob  irritated  with  me,  but  I 
sure  don'l  want  to  ruFfte  America's  mill* 
tary-industria^  complex. 

Some  hams  are  resentful  that  my 
years  of  hard  work  got  me  some  mon- 
ey. It's  nice  to  finally  have  some,  but 
I've  tried  to  explain,  it  money  is  your 
goal,  it^s  pattieticaHy  easy  to  make 
gobs  of  it,  I've  written  about  this  tor 
years  in  all  ol  my  magazines,  urging 
everyone  to  try  entrepreneunalism.  It's 
fun  and  it  can  pay  off  t>etter  than  any 
other  route  to  success  there  is. 

I  really  s  hoy  Id  wf  ile  a  book  on  how  to 
tie  successful.  Heck,  people  teil  me  I 
should  write  my  aiJtobiography  or 
one  on  how  the  microcomputer  indus- 
try got  started.  .  and  one  on  how  the 
mind  works  and  how  to  repair  ti,  SufS, 
sure       right  after  I  help  get  amateur 


''Will  73  be  around  in  another  30  years? 

Only  if  amateur  radio  is  around,  and 

Vdgive  that  maybe  al%  reality  check, 

V,e^aymngs.rego,ng." 


These  days  Tm  sharing  my  lifetime 
love  of  music  with  over  300.000  CD 
R&vtew  readers  and  they  have  Love 
Wayne  and  Hate  Wayne  dulDS  loo.  You 
Should  see  what  I  have  to  say  atxiut 
fOCk*nVoll. 

Though  money  was  never  a  goat.  \ 
ended  up  making  pilea  of  (L  kindaby 
accident  If  you've  read  anything  about 
enirepreneurs  at  all  you  know  that  few 
(if  any)  are  money  driven.  I've  often  had 
people  worktng  for  me  who  drew  larger 
salaries.  .  and  when  the  till  was  run- 
ning on  empty,  I'd  put  my  savings  back 
m  aga^n. 

My  goals  today  are  modest  ,  to  Iry 
and  breathe  some  life  into  the  tew 
smoldering  embers  ol  our  once  great 
hobby,  to  help  break  organiijed 
crime's  control  of  the  music  indus- 
try..  .Io  help  break  organized  crime's 
hold  on  the  magazine  distribution  busi* 
ness  to  help  improve  America  s  ed- 
ucational system  and  build  it  lo  where  it 


radio  going  again  and  get  the  musjc 
industiy  fixed. 

Will  73  be  arotind  m  anoiher  30 
years?  Onty  if  amateur  radio  ts  around, 
and  Vd  give  ttiat  maybe  a  1%  reatity 
check,  the  way  Ihmgs  are  going. 
Of  course,  if  you  surprise  me  and 
Slop  re-electing  the  same  tired 
old  politicians  as  ARRL  directors 
...  but  Tm  dreaming,  aren't  I?  Most  of 
you  are  my  age .  so  yo  u  know  how  i  1 1  s  lo 
dream  impossible  dreams.  Let's  see, 
where  did  I  put  my  lance?  Tve  got  to 
give  that  damned  old  wmdmlli  one 
more  whack. 

*'Trashing"  the  League 

If  I  were  to  suggest  that  we  really 
might  be  able  to  do  better  than  Bush  as 
president  or  Benisen  as  a  Senator, 
would  your  reaction  bQ  that  Wayne  is 
irying  to  'trash"  our  government? 

When  I  suggested  that  it  was  time  to 
eieci  a  new  set  of  direct ors,  t  expected 


the  same  old  knee-jerk  response  .  . 
Wayne  is  "trashing"  the  League.  1  goi 
il;  bui  I  was  disappointed.  Perhaps  the 
okt  timers  who  used  to  react  that  way  to 
even  the  slightest  hints  thai  the  League 
could  be  even  marginally  improved 
must  have  been  smokers  and 
died.  Chalk  one  up  for  the  American 
cigarette  industry. 

It's  too  late  to  make  any  major 
changes  this  year,  so  let's  get  started 
toward  deaning  up  the  me*s  weVe 
allowed  to  lorn  into  rotten,  stinking 
garbage.  Let's  make  1991  the  year 
we  get  some  new  and  enihusrastic 
ARRL  directors.  Remember,  half  of 
those  old . .  er .  men  come  up  for 
election  every  year,  so  by  the  end  of 
1992  we  can  have  15  new,  bright 
faces  (and  maybe  minds)  in  place 
and  be  on  our  way  toward  rescuing 
amateur  radio  and  perhaps  our 
country. 

Bush  promised  ''No  New  Taxes" 
and  got  elected  Perhaps  the  rallying 
cry  for  hopeful  new  directors  will  be  a 
guarantee  to  "Throw  Out  Price '1 

For  those  of  you  with  ultra-short 
memories,  it  wasn't  tong  ago  that  the 
League  promised  to  get  us  50.000  new 
hams.  Then  Price  and  the  directors  did 
absoiuteiy  nothing  to  make  it  really 
happen. 

Step  One 

Or^  reason  ytMi  keep  rejecting  the 
same  old  hacks  every  other  year  is  a 
lack  of  information.  Ait  you  get  in  QST 
is  a  totally  sanitized  version  of  what's 
happening,  so  you  have  no  idea  at  all  of 
what  ts  reaJly  going  on.  Let's  gel  start- 
ed toward  the  tifst  informed  ARRL 
election  in  history,  let's  make  1991  the 
year  a  new  crew  started  moving  into 
the  League  and  cleaning  house 
starting  with  good  old  boy  Price. 

I  understand  Irom  impeachable 
sources  that  there  are  jusl  two  direc- 
tors who  have  the  intelligence,  busi^ 
ness  experience  and  true  interest  in 
amateur  radio  that  we*  the  sharehold- 
ers {ARRL  members  J.  might  consider 
keeping  in  place  as  directors.  What  we 
all  need  is  in  formation,  both  about  the 
mcumbenis  and  anyone  new  running 
for  director.  If  you  know  of  any  reasons 
someone  should  (or  shouldn't)  be 
elected  as  director,  put  it  ^n  writing  and 
Send  it  to  me. 

Yes.  I  know,  youVe  lerfitied  thai  \he 
League's  tegendarily  brutal  storm 
troopers  will  burn  down  your  house  and 
murder  your  children  m  their  beds,  so 
you  personally  don't  want  to  take  a 
Chance  on  being  identified  as  the  fink 
who  ratted  on  a  director.  Fear  noL  oh 
timid  one,  your  secret  testimony  will  die 
with  me. 

It's  lime  you  started  looking  around 
for  some  hams  who  are  so  deeply  In- 
volved  with  helping  amateur  radio  that 
they  can  be  suckered  into  running  for 
director.  The  requirements  are  sim- 
ple. ,  four  years  continuous  member- 
ship and  no  conneciions  with  the  ham 
industry.  Ves,  t  know^  this  tends  to  rule 
out  almost  100%  of  your  club  mem- 
bers, so  it  isn't  going  to  be  easy  to  find 
good  candidates. 

Continued  on  page  82 
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KENWOOD 

Two  in  the  Hand ! 


TH-75A 

2m/70cm  Dual  Band  HT 

The  newTH-75A  Dual  Band  HT 
from  Kenwood  ts  here  now!  Many 
of  the  award-winning  features  in 
our  dual  band  mobile  transceivers 
are  designed  into  one  hand-held 
package. 

•  Dual  Watch  function  allows  you  to 
monitor  both  bands  at  the  sanne  time. 

•  1.5  watts  on  2  meters  and  70cm: 
S  watts  when  operated  on  12  VDC 
(or  PB-8  battery  pack). 

•  Large  dual  multj-function  LCD 
display. 

•  10  memory  channels  for  each  band 
stores  frequency,  CTCSS,  repeater  off- 
set, frequency  step  information,  and 
reverse.  A  lithium  battery  backs  up 
memories.  Two  memories  for  "odd 
sptit' operation. 

•  Selectable  full  duplex  operation. 
.    •  Extended  receiver  range; 

I     141-163.995  and  438-449-995  MH2; 

tfansmit  on  Amateur  band  only.  (Modifi- 

able  for  MARS  and  CAR  Permits  required. 

Specifications  guaranteed  on  Amateuf 

bands  only,) 
m  Uses  the  same  accessories  as  the 

TH-25AT  (except  soft  cases). 
«  Volume  and  balance  controls, 

plus  separate  squelch  controls  on 

top  panel. 

•  Super  easy-to-use!  For  example,  to 
recall  memory  channel,  just  push  the 
channel  number! 

•  cress  encode/decode  built-in! 

•  Automatic  Band  Change  (ABC}> 
Automatically  switches  between  main 
and  sub  band  when  signal  is  present. 

•  Automatic  offset  selection  on 
2  meters. 

•  Tone  alert  system  for  quiet  moni- 
toring. When  CTCSS  decode  ts  on, 
the  tone  alert  will  function  only  when  a 
signal  with  the  proper  tone  is  received. 

•  Four  ways  to  scan,  including  dual 
memory  scan,  with  time  operated  or 
carrier  operated  scan  stop  modes,  and 
priority  alert. 

•  Automatic  battery  saver  circuit 
extends  battery  life. 


•Supplied  accessories:  Dual  band 
rubber-flex  antenna,  PB-6  battery  pack, 
wall  charger,  belt  hook,  wnst  strap» 
water  resistant  dust  caps. 

Optional  Accessories 

•  PB-5  72  Y  200  mAh  NICd  pack  for  1.5  W 
output  •  PB-6  72  V,  600  mAh  NiCd  pack 

•  PB-7  72  V 1100  mAh  NiCd  pack  •  PB-8 

12  V  600  mAh  NiCd  for  5  W output  •  PB-B  72  V 
600  mAh  NiCd  with  built-in  charger  •  BC-10 
Compact  charger*  BC-H  Rapid  charger 


SpecifsC3Uoo$  3nd  prtces  $ub}€ct  lo  change  without  noltQe  or  obligauoi}. 

Complew  service  m^nuafs  sr^  Qvsiiabie  fof  all  Kerrwood  uan^ceivers  eind  mast  accessories. 


•  BT-6  6'Cell  AA  battery  case  •  DC-1/PG-2V 
DC  adapter  •  HMC-2  Headset  with  VOX 
and  PIT  •  SC-22  and  SC-23  Soft  case 

•  SMC- 30/31  Speaker  mscs.  •  WR-t  Water 
resistant  bag. 

KENWOOD  U.S.A.  CORPORATION 

COMMUN ICATIONS  &  TEST  EQUIPMENT  GROUP 

P.O.  BOX  22745,  2201  E.  Dominguez  Street 

Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

PO.  BOX  1075. 959  Gana  Court 

Mississauga.  Ontario,  Canada  L4T  4C2 

KENWOOD 

, , .  pacesBiter  in  Amateur  Radio 


9/ 


Priorfty  alert  function. 
•  Large.  easy-to*read  multi-. 

function  »  ^D  di -H'^y  wrth 

night  iiyfit.  fgr 

...^,,    •  Audi W©  beeper  to 
confirm  Keypad  * 


DTMF  monitor 
also  included 


r^ 


kj^lf 


fM^L 


The  all  newTH-225A  brings  you 
all  the  convenience  of  a  mobile  rig, 
with  the  partability  of  an  HT 

■^  Five  watt  nuiout  batt#*ry  pack 

•  Odd  split  on  au  ten  fif^ory 
channels 

•  Six  waits  with  13.8  VDC  input 

•  Wid*^  ^^ceiver  frequency  range. 

Receivers  from  141*163  MHz. 
Includes  the  weather  channels!      j 
Transmit  from  144-148  MHz.  Modif 
able  to  cover  141-151  MHz  (MARS  or 
CAP  permit  required). 

•  CT CSS  encoder  bu 

TSU-4  CTCSS  decoder  optionipfc 
m  in  ^^^"^ory  channels,  '  ^ 

•  Nine  types  of  scanning!  4  

Inctuding  new  ''seek  scan"  and 
priority  alert.  Also  memory  channel 
lock-out 

»  tntefiiqenf  ^-way  bali     ^  saver 

•  &aii>  fner  j 
Simply  press  thechanneTnumbef! 

•  D\_,  ;,.^ui  tenv^--     iwj  direct  mobii^ 
or  base  operation 

•  NpwTwist-i  ok  Pry5?»tfv^*CaDnect 


Supplied 
accessories: 
Belt  hook,  rubber 
flex  antenna,  wall 

charger,  DC  cable, 
dust  caps. 


i 

i 
I 


Ooiionaf  Accessories:  

•  PB-1: 12  V,  800  mAH  NiCd  pack 
forSW 

*  PB-2: 8.4  V  500  mAH  NiCd  pack 
(2.5  W) 

»  PB-3: 7.2  V,800  mAH  NiCd  pack 
(1.5  W) 

"  PB-4:  7.2  V,  1600  mAH  NiCd  pack 

(1.5  W) 
•*B-12: 12  V.  500  mAH  NiCd  pack 


TH"315m/TH-415A 


Used  to  check  the  frequency  when 
CTCSS  encode/decode  is  used. 


Hi  -  4. C)  A  covers 
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Supplied  battery  pack  (PB-2) 

provides  2,5  W  output 
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battery  case  ^ 

♦  BC-7 :  ra  prd  c  harge  r 
^  BC-8:  compact  battery  charj  _ 

SMC-30:  speaker  microphone 

•  SMC-32;  mini  speaker  microphone 
-  SC-12, 13, 27:  soft  cases  , 

*  RA-3,5:  telescoping  antennas 
^  RA-8B:  StubbyDuk  antenna 

♦  TSU-4:  CTCSS  decode  unit 

"  VB-2530:  2m.  25  W  amplifier 
(1-4  W  input) 
LH-4,  5:  leather  cases 

•  MB-4:  mobile  bracket 
•  BH-5:  swivel  mount 
L   •  PG-2V:  extra  DC  cable 

•  PG-3E:  cigarette  lighter 
P    cord  with  filter 


Comptefe  service  ma/iuef^  are  ^vrni^bi^  for  alt  Kenwood 
transceivers  and  mo^t  Accessor ms. 
Spectftcstions^  femuFes,  ancf  pnces  aw  sutjecx  to  cjtmf}g& 
wfthQut  fiQUoe  or  obligaTifOfx 


KENWOOD  USA.  CORPORATION 

COMMUNICATIONS  i TEST  EQUIPMENT  GROUP 
RO  BOX  22745,  220t  E.  Oomtnguez  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 
PO  BOX  1075. 959  Gana  Conit 
Misstssauga,  Ontario.  Canada  L4T  4C2 
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Mumbcr  34  on  your  Feedback  card 


EDfTED  8  Y  UNDA  RENBA  U  KA 1 UKM 


Astronaut  CaHsigns 

Mission  STS*^37  wMI  probably  have  an  all- 
ham  crew.  Linda  Godwin  N5RAX  and  Sieve 
Nagel  N5RAW  received  tlieir  caltsigns  last 
July,  and  Jerry  Ross  has  agreed  to  obtain  his 
Novice  license  at  feast  by  ttie  time  STS-37 
fties.  At  present  that  will  most  likely  be  m 
March  1991.  Other  members  of  the  crew  are 
Ken  Cameron  KB5AWP  and  Jay  Apt  N50WL. 

According  to  Our  fatest  report  from  NASA, 
STS-35  wHI  take  off  no  earlier  than  Aygust  30 
and  no  later  than  September  14.  STS-3a  will 
slip  to  November  TNX  Gil  Carman,  NASA. 

Museum  ExMliit 

Tampa's  Museum  of  Science  &  Industry, 
with  the  help  of  local  hams,  hams  across  the 
US.  manufacturers-  and  the  local  Armed 
Forces  Communications  and  Electronics  As- 
sociation (AFCEA)  chapter  in  Tampa.  Florida, 
has  burit  a  working  ham  radio  station  on  the 
premises.  For  several  years»  Clark  Evans 
WA4DLL  worked  persistently  to  accomplish 
this,  finally  enlisting  the  moral  support  of 
prominent  hams  such  as  retired  Senator  Barry 
Goldwater  K7UGA  and  publisher  Wayne 
Green  W2NSD,  Letters  from  these  men  cou- 
pled with  the  efforts  of  others  helped  secure 
the  museum  administration's  support. 

Yaesu  donated  a  complete  top-of-the-fine 
sMion  and  many  accessories.  Mosley  Anten- 
nas chipped  in  with  a  3-eiement  yagi  array, 
and  Stewart  Schneller  K4JOP,  a  local  ham, 
donated  a  30-foot  tower.  Schneller  and  other 
hams  also  donated  many  hours  of  labor  to 
install  the  station. 

Daily,  volunteer  operators  from  the  MOSI 
Radio  Club  are  introducing  Bay  Area  young- 
sters to  worldwide  HF  amateur  communica- 
tions, and  encouraging  them  to  take  up  the 
hobby.  TNX  Greg  Grambor  WB2GMK. 

Ftexihllity  in  Testing 

Volunteer  Examiners  may  now  use  more 
flexible  procedures  in  testing  the  handi- 
capped or  disabled  provided  the  candidate 
presents  a  doctor's  letter  describing  the  dis- 
ability. 

The  procedures  are,  only  where  warranted: 

1 .  A  sending  test  (instead  of  a  receiving  test). 

2.  Pausing  the  tape  to  allow  the  candidate  to 
speak  what  he  has  copied.  More  specifically, 
where  warranted,  volunteer  examiners  may 
pause  the  tape  after:  phrases/sentences; 
groups  of  words:  individual  words;  or,  in  ex- 
treme  cases » single  letters. 

If  the  above  accommodations  do  not  over- 
come the  handicap  or  disability,  the  candidate 
can  send  the  FCC  a  Waiver  Request  Letter 
and  a  Doctor*s  Certification  letter,  in  pre- 
scribed FCC  format,  for  waivmg  the  13  or  20 
wpm  requirement.  (The  5  wpm  requirement 
may  not  be  waived.)  The  decision  to  grant  a 
waiver  is  the  prerogaiJve  of  the  FCC. 

For  more  information  and  sample  forms, 
see  the  August  1,  1990  issue  of  the  WSYi 


Report,  or  contact  your  focal  VE  team,  TNX 
Barbara  Welrich  KB21WN  far  sending  the 
ARRL  fetter,  andr/teW5YI  Report  for  addition- 
aUnformation. 


agreement  about  what  actions  should  be  tak- 
en. TNX  WSYi  Report. 


Ham  Memorial 


Six  Meter  Plan 


Southern  Cafifornia  has  adopted  a  new  6 
meter  band  plan.  Last  March  the  Southern 
California  Repeater  and  Remote  Base  Associ- 
ation sponsored  a  meeting  in  Anaheim,  Cali* 
tornia,  which  was  attended  by  representatives 
of  all  Southern  California  6m  band  users' 
groups.  After  much  discussion,  they  unani- 
mously adopted  a  50-54  MHz  band  plan. 

Highlight  of  the  new  plan  is  a  '"modular" 
approach.  (Based  on  Ruie  Making  [RM]  peti- 
tions from  Southern  California,  the  FCC  had 
increased  the  repeater  spectrum  on  6  meters 
from  52-54  to  51-54  MHz.) 

Recognizing  that  the  pattern  of  band  use  for 
repeater  communications  depends  on 
whether  TV  channel  2  (54-60  MHz)  is  broad- 
casting, the  Southern  California  plan  divides 
the  51-54  MHz  repealer  spectrum  mlo  three  1 
MHz  blocks,  Each  block  will  be  coordinated 
separately^  contain  simplex  and  special-use 
channels,  and  have  an  input/output  spacing  of 
500  kHz;  inputs  in  the  lower  500  kHz  and 
outputs  in  the  htgher.  The  primary  FM  simplex 
will  remain  52.525  MHz.  The  plan  for  the  first 
megahertz  of  the  band,  50-51 »  generally  fof- 
lows  established  practice.  For  details  and  a 
copy  of  the  band  plan,  contact  SCRRBA.  P.O. 
Box  5967.  Pasadena  CA  91117.  TNX  John 
Hasenck  W1GPO. 


Twenty  Meter  Troulile 

The  FCC  has  received  many  responses  to 
its  request  for  a  plan  to  resolve  the  interfer- 
ence, controversieSt  and  prolongued  on-the- 
air  rantings  surrounding  net,  phone  patching, 
and  bulletin  operatrons,  especially  on  the 
alx>ve  band. 

This  is  the  second  phase  of  the  inquiry.  Last 
year  the  FCC  mailed  a  fact-finding  letter  to  19 
net  and  bulletin  service  participants.  Based  on 
the  responses,  the  agency  mailed  another  let- 
ter to  nine  net  managers,  asking  them  to  come 
up  with  a  plan,  FCC  Special  Services  Division 
Chief  Robert  McNamara  warned  that  if  the 
FCC  had  to  intervene  to  solve  the  problems,  it 
could  result  in  "additional  restrictions  that 
may  affect  all  amateur  operators.'* 

Regarding  the  responses  from  the  HF  nets. 
FCC  Persona!  RadfO  Branch  analyst  William 
Cross  said  that  the  letters  indicate  common 
areas,  but  disagreement  on  what  action  to 
take.  But  compared  lo  last  summer,  the  prob- 
lem is  subsiding.  Some  of  the  nets  that  teft 
14.313  have  returned.  Cross  believes  that  the 
HF  inquiry  has  raised  general  awareness  of 
the  rules. 

Bulletins  are  a  difficult  regulatory  area. 
Cross  says  the  amateur  community  has  to 
decide  for  itself,  rather  than  ask  the  FCC  to 
discriminate  among  slalions.  At  present,  the 
FCC  is  continuing  to  study  the  responses  and 
trying  to  find  out  whether  or  not  there  is  any 


A  granite  monument  will  be  dedicated  to 

lionor  hams  who  died  while  performing  in  a 
civilian  amateur  radio  public  service  commih 
nication  network.  The  dedication  ceremony 
will  be  on  August  25.  1991 .  at  the  ARRL  Con- 
vention in  Saginaw.  Michigan.  The  name,  call, 
date  of  death,  and  the  event  in  which  the  ama- 
teur was  participating  at  the  time  of  death,  will 
be  engraved  on  the  monument. 

If  you  know  of  someone  who  should  be  in- 
cluded on  the  monument,  please  send  a  nomi- 
nating statement  to:  Monument  Committee, 
1991  National  Convention,  %J.  Turner 
K8CQF,  423  N.  Granger  SL,  Saginaw  Ml 
48602.  Your  statement  should  include  the 
complete  name  of  the  deceased,  their  call  al 
the  time  of  death,  the  date  of  the  death,  a  brief 
description  of  the  circumstances  surrounding 
the  death,  and  supporting  evidence,  such  as 
media  reports  and  testimonials. 

Construction  of  the  monument  will  cost 
about  $20,000.  If  you  wish  to  contribute,  make 
your  check  payable  to  the  National  Monument 
Fund. 

Forty  Meter  Move? 

Frequencies  on  the  40  meter  band  may 
be  moved  to  keep  the  band  from  being  lost  to 
other  service  interests.  Radio  Neiheriands' 
"Media  Network"  reported  Juty  5  that  negoti- 
ators for  amateur  radio  interests  have  agreed 
on  a  possible  re-alignment  of  40  meter  sharing 
with  international  broadcasting  use.  The  U.S, 
Industry  Advisory  Committee  Working  Group 
tentatively  agreed  to  propose  to  the  FCC  that 
amateur  allocation  be  moved  down  to  6.950- 
7,250  MHz  on  an  exclusive  basis  woridwide. 
International  shortwave  broadcasters  would 
then  move  up  to  7.250-7.750  MHz  on  the 
same  basis. 

The  FCC  will  lake  the  proposal  into  account, 
along  with  proposals  from  other  spectrum 
users,  to  prepare  the  papers  on  the  position  of 
the  U.S.  at  the  WARC  ^92  and  '93  confer- 
ences. If  accepted,  the  move  may  lessen  inter- 
ference to  amateur  communications  on  that 
band— /rinternational  broadcasters  abide  by 
the  agreement.  On  the  other  hand,  it  would 
render  many  pieces  of  ham  gear  obsolete.  At 
the  least,  it  would  give  amateurs  the  opportu- 
nity to  re-evaluate  how  or  whether  they  want  to 
partition  the  band  by  mode. 

The  FCC  could  ignore  the  proposal  or 
suggest  a  modified  version.  After  that,  it's 
off  to  the  Plenipotentiary  of  the  International 
Telecommunications  Union,  where  each 
nation  holds  one  vote  on  every  issue.  This 
is  where  the  survival  of  40  meters— and  pos- 
sibly other  amateur  radio  altocations— will 
bB  determined.  This  i$  also  where  amateurs 
have  the  least  influence,  since  they  are  not 
directly  represented  and  can  only  lobby  for 
their  interests.  TNX  Westiink  Report.  July  20, 
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The  Morse  Machine 
MM-3  Keyer 

The  Morse  Machine  has  all  the  features 
you  need  in  a  memory  keyer  includmg 
2  to  99  WPM  speed  selection  and  ouer 
0.000  characters  of  soft -partitioned 
memory.  Twenty  memories  stone  your 
messages,  as  short  or  as  long  as  you 
like.  Memory  can  be  expanded  to 
36.000  diaraclers.  All  memory  is  backed 
up  by  an  internal  lithium  battery. 

Comprehensive  Morse  trainfng  facilrties 
are  buiH-in,  A  Proficierrcy  Trainer  for 
ranckHTi  code  group  practice.  A  Rar>dofn 
Wonf  Generator  which  generates  four- 
letter  words  af>d  A  QSO  Simulator  which 
altows  you  to  call  stations,  answer  a  CQ 
or  listen  to  realistic  on-the-air  OSOs. 

The  MM-3  also  features  automatic 
serial  number  insertion  and  increment- 
ing in  any  memory  message.  Use  the 
front  panet  knob  to  adjust  your  sending 
speed  or  enter  a  precise  speed  with  the 
keypad,  toggling  between  the  two  at  any 
time.  Exchanges  can  be  expedited  by 
having  parts  of  your  message  sent  at  a 
higher  speed.  You  can  even  add  remote 
switches  for  four  of  the  memories  to  send 
your  response  or  call  CQ,  The  MM-S  can 
also  be  programmed  for  automatic  beacon 
use.  The  RS-232  compatible  serial  I/O 
port  provides  computer  control  of  the 
MM-3  and  monitoring  of  tbe  Morse 
training  features. 
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PK-88 

Packet  Radio  TNC 

Unique  operating  features  with  a 
proven  hardware  and  software  design 
make  AEAs  PK*88  your  best  choice  in 
packet  radio-- now  with  MaBDrop.  an 
8KByte  efficient  personal  Mailbox.  The 
PK-88  also  allows  multiple  single  frequency 
OSO's,  digipealir>g  and  networking.  It's  a 
superb  value,  pac*^  with  al  the  most 
r>eeded  packet  radio  features  such  as 
direct  intefface  capability  with  NET/ROM 
and  TCP/IP.  In  addition  to  alt  the  tea- 
tures  of  a  "standard*  TNG.  trie  PK-86 
offers  features  not  found  in  any  ottier 


WHYNOT  command  -  Shows  reasons 
why  some  recerved  packets  are  not 
displayed. 

"Packet  Dump  Suppression"" 

-  Prevents  dumping  unsent 
packets  on  the  radio  channel  when 
the  link  fails. 

CUSTOM  Command  -  Allows  limited 
PK-B8  customization  for  non-standard 
applications. 

Enhanced  MBX  command- 
Permits  display  otthe  data  in 
I-  and  Ul'frames,  without  packet 
headers  and  without  packet  headers 
or  retried  frames. 

Enhanced  MPROTO  command 

-  Suppresses  display  of  non-  ASCH 
packets  from  Level  Three  switches 
and  network  nodes. 
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AT-300  and  AT-3000 
Antenna  Tuners 

For  tuning  perfection,  choose  AEAs 
AT-300  (300  watt)  or  AT-3000  (3  kW) 
antenna  tuners.  Quality  and  exception- 
al engineering  are  builtHn  for  maxi- 
mum performance  and  long  operat- 
ing life. 

The  loW'pass  design  provides  more 
harmonic  attenuation  for  lower  TVI 
and  allows  matching  to  a  much  wider 
range  of  antenna  impedances  than 
common  high -pass  designs. 
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PK  232IVIBX  Multi-Moile 
Data  Controller 

With  over  40,000  units  sold  worldwide, 
the  PK-232MBX  is  the  world^S  leading 
multi-mode  data  controller.  Combming 
all  amateur  dataa}mmunicalion  modes  in 
one  a>mpfEhensive  unit,  tlie  PK-232MBX 
offers  Morse  Code.  Baudot.  ASCII, 
AMTOR  SITOR  476  arjd  625.  HF  and 
VHF  Packet,  WEFAX  recerve  and  trans- 
mit. TDM.  as  well  as  commercial  standard 
NAVTEX  automated  marine  intomiation 
services. 

All  software  is  on  ROM. 

•  20  front  panel  status  and  mode  LED 
indicators 

•  RS-232  compatible 

•  Exclusive  Si AM^'^ Signal  Identification 
and  Acquisition  Mode 

•  TDM  Time  Division  Multiplex  decoding 

•  PakMail^^  mailbox  wilh  selective  con* 
trol  of  third -parly  traffic 

•  FAX  printing  -  supports  most  printers 

•  Two  radio  ports 

•  Host  mode  for  efficient  program  con- 
trol ot  the  PK-232MBX 

•  KISS  mode  for  TCP/IP  networking 
protocol  compatibility 

•  32K  RAM  lithium  battery-backed 

•  Many  features  for  the  digital  SWL 
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The  AEA  tuners  feature  a  frequency 
compensated  dual-movement  SWR 
meter  tor  ease  of  tuning  with  a  front  panel 
power  range  switch.  Minimal  SWR  is 
achieved  by  inductors  with  18  (AT-300) 
and  20  (AT-3000)  taps,  AEAs  exclusive 
patent  pending  CAM  switch  design  on 
the  AT3000  provides  accurate  tuning. 
The  built-in  front  panel  antenna  switch 
allows  you  to  easily  select  two  un- 
balanced (coax- ted)  antennas,  a 
dummy  load  or  a  balanced  antenna. 
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Better  Experience 
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DL-1500 

DC-650  MHz  l^  to  1500  Watts 

AEA's  dry  dummy  load  simutates  a 
perfect  50  ohm  antenna  up  to  650  MHz 
so  you  can  test  your  transmitter  without 
radiating  a  signal  on  the  air. 

•  DC-eSO  MHz 

•  Simulates  matched  50  ohm  transmis- 
sion fine  to  test  your  transmitter 

•  Handies  short-term  RF  power  up  to 
1 500  watts 

•  VSWR  of  less  than  1 .3:1  at  650  MHz 

•  Compact  and  lightweight 

•  AJr  cooled  dry  load 

Watts        Power  Capability 
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ET-1  Antenna  Tuner 

300  Watts  of  All-Band  Tuning 

Meet  your  match  with  AEAs  new  ET-1 
Econo-Turter^^.  A  quality,  economical 
antenna  tuner  for  under  $150,  the  ET-1 
Econo-Tuner  is  designed  to  match 
virtually  any  receiver,  transmitter  or 
transceiver  from  1 .8  to  30  MHz  with  up 
to  300  watts  of  RF  power 

Connpatible  with  almost  ANY  antenna 
including  verticats,  dipoles,  inverted 
vees,  beams  and  mobile  whips  that  are 
fed  by  coax  cable,  balanced  lines  or  a 
single  wire.  For  easy  connection  to 
balanced  tines,  a  4:1  balun  is  built-in. 

A  front  panei  swrtch  control  allows  you 
to  switch  between  two  coax-fed  antennas 
(direct  or  through  the  tuner).  You  can  also 
switch  to  a  balanced  Jine  or  wire  anten- 
na. The  BYPASS  position  allows  you  to 
switch  to  a  dummy  load  (such  as  AEAs 
DL-1500  dry  dummy  load)  or  a  direct 
connected  ooax  antenna.  In  the 
BYPASS  position,  COAX  1  OUT  or 
COAX  2  OUT  can  be  selected  so  that 
the  tuner  is  bypassed,  but  not  the  meter 
circuit. 

The  ET-1  features  a  precision  dual- 
movement  meter  to  simultaneously 
monitor  power  and  SWR. 

Unique  engSneenng  designs  have 
made  AEAone  of  the  leading  innovators 
in  the  amateur  radio  industry.  That  same 
quality  and  superior  technical  support 
make  the  ET-1  your  best  deal  for  an 
antenna  tuner. 


isoPole  '^  OninkDirectianal  VHF 
attd  UHF  Base  StaticHi  Antennas 

An  outstanding  mechani- 
cal and  electrical  design 
make  the  IsoPole  the  best 
choice  for  an  economical 
omni-directional  VHF  or 
UHF  base  station  antenna. 
All  IsoPole  antennas  yield 
the  maximum  gain  attainable 
for  their  respective  lengths 
and  a  zero  degree  angle 
of  radiation  which  puts  the 
most  signal  on  the  horizon. 
Exceptional  decoupling 
results  in  simple  tuning 
and  a  significant  reduction 
in  TVI  potential.  Decoupling 
cones  offer  great  efficiency 
over  obsolete  radials  which 
radiate  in  the  horizontal 
plane.  The  IsoPoles  also 
have  a  broader  frequency 
coverage  than  any  com- 
parable antennas.  Typical 
SWR  is  1.4  to  1  or  better 
across  the  entire  band  I 

All  mounting  hardware  is 
stainless  steel.  The  decou- 
pling cones  and  radiating 
elements  are  made  of  cor- 
rosion-resistant aluminum 
alloys.  Aerodynamic  cones 
are  the  only  appreciable 
wind  load  and  are  attached 
directly  to  the  support 
(a  standard  TV  mast,  not 
supplied). 

IsoPoles  are  ideal  for  packet  radio. 
The  decoupling  cones  stop  computer 
hash  picked  up  by  the  outer  shield  of 
the  coaxial  cable  from  being  passed  to 
the  receiver. 


AEA'S  New  ATV  System 

Add  a  new  dimension  to  your 
annateur  radio  communications  with 
AEA's  Amateur  Television  (ATV)  sys- 
tem. If  you  hold  at  least  a  tech- 
nician-class  license,  you  can  trans- 
mit and  receive  live  or  taped  audio 
and  video  Fast-Scan  TV  (FSTV)  in- 
formation that  rivals  broadcast 
quality.  Now  you  can  share  more 
than  conversation  over  the  air  with 
this  new  mode  of  "personal  com- 
munications." 


It's  Easy  and  Inexpensive,  If  you 
have  a  video  camera  or  camcorder  and 
a  standard  TV  set,  you  may  already 
own  the  most  expensive  components  of 
an  ATV  system.  AEA's  ATV  system  in- 
cludes a  transceiver  and  antenna. 
Simply  connect  the  camera,  TV  and  the 
antenna  to  the  transceiver,  and  you're 
on  the  air  LIVE  with  one  watt  RE. PI  If 
you  want  to  broadcast  with  more  power, 
AEA  also  offers  a  50  watt  mast-mounted 
linear  amplifier  and  GaAsFET  preamp 
with  power  supply.  Your  TV  set  will 
monitor  your  transmitted  and  received 
pictures- 


Specifications  subject  to  change  without  notice  or  obligation.  Dealer  inquiries  invited.  Copyright  1990. 
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Numbers  on  your  Feedback  card 


Dual  Voltage  Bench  Supply 

Versatile  solution  for  your  power  supply  needs. 


by  Hugh  Wells  W6WTU 


When  I  gel  involved  in  projects,  I  never 
seem  to  have  enough  power  supplies 
to  go  around.  When  one's  available  in  my 
shack,  it's  usually  the  wrong  voltage,  or  it 
lacks  a  feature  I  need  for  the  project.  Building 
this  versatile  supply  solved  my  power  iiupply 
problems. 

Multiple  Applications 

This  power  supply  provides  a  fixed  5- volt 
output  suitable  for  TTL  logic  and  a  variable 
voltage  output  ranging  from  about.  1.2  volts 
to  21  volts,  which  is  suitable  for  almost  any- 
thing else.  In  addition,  variable  current- limit- 
ing protects  the  power  supply  components 
and  the  project. 

For  example,  you  can  set  the  maximum 
desired  current  for  charging  a  NiCd  battery* 
You  can  also  use  it  to  tunc  up  an  RF  power 
amplifier,  since  it*s  desirable  to  limit  the 
maximum  circuit  current  draw  to  a  safe  value 
to  protect  the  transistor. 

You  can  measure  current  and  voltage  with 
one  meter.  Two  meters  may  be  more  conve- 
nient for  simultaneous  measurements,  but 
this  one  is  easily  switched.  If  you  buy  all  the 
parts  new,  the  supply  costs  about  $53. 

When  switched  to  current,  the  meter  indi- 
cates the  total  current  drawn  from  both  the 
fixed  and  variable  circuits.  In  the  voltage 
position*  the  meter  indicates  the  voltage  out- 
put only  from  the  variable  regulator. 

The  Circuit 

The  power  supply  was  designed  around  the 
ever-popular  LM317  and  LM340''5  (7805), 
threes- terminal  regulator  ICs.  See  Figure  L  In 
Figure  2,  a  pictorial  wiring  diagram  gives  a 
conversion  perspective  from  a  schematic  to 
the  actual  hardware  wiring.  Color-coded 
wires  in  the  diagram  indicate  the  circuit  rela- 
tionship between  the  schematic  and  pictorial 
diagrams .  See  the  table  for  a  separate  compo- 
nent listing. 

The  operation  of  each  regulator  is  conven- 
tional for  three-lead  devices,  except  for  the 
current-limiting  feature  added  to  the  LM317 
circuit. 

The  LM317 

Before  describing  the  current-limiting  fea- 
ture of  the  supply,  it  is  worthwhile  reviewing 

10    73  Amateur  Radio  •  October,  1990 


Photo  A.  Front  panel  of  the  supply. 


Photo  B.  Internal  wiring;  note  the  position  of 
the  LM3I7\  site  of  the  only  critical  factor  in 
assembly. 


the  voltage  control  characteristic  of  the 
LM3I7-  The  three  terminals  of  the  LM317 
regulator  are  tNPUT,  Output,  and  adjust.  At 
the  lowest  regulated  output,  the  voltage  dif- 
ferential between  the  input  and  output  ter- 
minals must  not  exceed  40  vohs.  In  other 
words,  the  power  transformer's  output  must 
not  exceed  28  Vrms,  which  at  peak  would 
produce  40  VDC  across  capacitor  C6.  Typi- 
cally, an  18-26.5  volt  transformer  would  be 
used  with  the  LM317.  When  the  output 
voltage  is  adjusted  to  the  highest  amount,  the 
voltage  differential  from  in  put -to-output  of 
the  regulator  is  at  the  lowest  possible  value, 
At  that  time,  the  regulator  must  have  an 
input-to-output  differential  (headroom)  of  at 
least  3-4  volts  to  remain  in  regulation. 

The  third  terminal,  adj,  of  the  LM3I7  is 
for  controlling  the  input-output  voltage  dif- 
ferential to  a  value  below  the  maximum  regu- 
lated output  voltage  to  a  minimum  of  L2 
volts.  Regardless  of  the  output  voltage,  ap- 
proximately L2  volts  (essemially  constant) 
will  be  automatically  developed  between  the 
ADJ  and  out  terminals.  If  the  adj  terminal  is 
allowed  to  float  (open  circuit)  along  with  the 
output  terminal,  the  output  voltage  will  rise  to 
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Figure  I.  Power  supply  schematic  diagram. 


Figure  2.  Wiring  diagram. 
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Figure  3.  From  panel  layoui. 


Figure  4.  Rear  panel  layouts 

pull-down  of  the  adj  terminal.  In  operation^ 
as  the  supply  current  rise?*,  so  does  the  tran- 
sistor's base-emiiicr  voltage.  As  it  approach- 
es 0.7  volts,  the  transistor  begins  to  conduct 
and  begins  pulling  down  on  ihe  ADJ  terminal. 
The  power  supply  output  current  remains  es* 
scntiallv  constant  under  limji-contro]  even 
though  the  outpyi  voltage  decreases  as  adj  is 
pulled  down. 

For  tny  power  supply,  I  selected  a  horizon- 
tal, open-case,  TV-type  current-limit  adjust 
pot,  mounted  flat  on  the  circuit  board. 
However,  you  could  mount  a  pot  with  a  shaft 
on  the  power  supply's  front  panel  for  accessi- 
bility. 

Another  feature  of  ihe  supply  is  reverse 
bias  prelection  for  the  regulator  ICs,  accom- 
plished by  diodes  D2  and  EH.  Most  solid  state 
regulators  require  the  input  voltage  to  remain 
higher  than  the  output  voltage  as  long  as  pow- 
er is  applied.  Under  normal  conditions,  this  is 
fine.  However,  under  some  operating  condi- 
tions, the  supply  power  could  accidentally  be 
terminated,  causing  the  regulator's  input 
voltage  to  fall  faster  (to  a  lower  value)  than 
the  output  voltage. 

This  might  occur  when  large  value  capaci* 
tors  or  NiCd  batteries  are  attached  to  the 
supply's  output  terminals,  A  few  moments 
after  power  loss,  the  regulator  could  be  sub- 
jected to  a  reverse  bias,  resulting  in  internal 


maximum  and  regulation  will  not  occur,  bat 
the  1 .2  volts  will  still  be  preseni  between  the 
AOJ  and  OUT  terminals. 

Regulation  begins  to  take  place  only  when 
the  ADJ  terminal  is  puUed  down,  causing  the 
IC  to  maintain  a  1 .2  volt  differential  between 
the  ADJ  and  out  terminals.  With  a  pot  con- 
nected between  adj  and  ground,  the  p<.>wer 
supply  output  can  be  controlled  (regulated) 
from  1 , 2  volts  up  to  about  4  volts  less  tJian  tli« 
DC  input  voltage  to  the  regulator.  In  other 
words,  if  the  maximum  unrcgulaited  input  is 
25  volts,  the  regulated  output  would  be  2 1*22 
vohs* 

Now,  to  limit  the  output  current  of  the 
power  supply,  it  is  only  necessary  to  pull  the 
ADJ  lerminai  toward  ground  when  a  selected 
current  value  has  been  reached.  You  do  this 
by  passing  the  total  supply  current  through  a 
S-ohm  resistor  which  will  produce  a  l-volt 
drop  per  amp  of  current  tlow.  Placing  a  pot 
across  the  I -ohm  resistor  allows  a  specific 
voltage^  as  a  function  of  current,  to  be  select* 
ed  and  supplied  to  the  base-emitter  junction 
of  an  NPN  transistor. 

This  voltage,  in  turn,  is  used  for  electronic 


F 
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Figure  5.  Placement  of  the  major  components. 
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MFJ  gives  you  all  9  digital  modes 

and  keeps  on  bringing  you  state-of-tne-art  advances 

.  .  .  while  others  offer  you  some  digital  modes  using  3  year 
old  technology! 


MFJ-127« 


279 


95 


NEW! 


No  3  year  oiii  Technology  ui  MFJ! 

Using  iht  latesi  advances*  MFJ  bringb  you 
9  excinrig  digiliil  modes  and  keeps  an  bringing 
you  slale-orthc-ari  advances  like  ne\v  ASA'^, 

Vmi  gel  ions  of  features  other  mulLi-iiiodcs 
jUJil  ikm*\  hive. 

Only  MFJ  gives  y«u  aH  9  in  odes 
Count  *cni  "  you  gel  9  fun  modes  — 

Puckct,  AMTOR.  RTTY,  ASCII,  CW,  FAX, 

SSTV.  Navtex  and  Coniest  Memory  Kcyer. 
Vtm  can't  gel  all  9  modes  in  any  other 

miilli-mode  at  arty  price.  Nobtxly  gives 

you  nuHles  MFJ- 1278  d^je^n't  have. 

The  best  modem  you  can  jjet 

Tests  in  Pac'ktt  Radio  Magazine 
prove  the  moiteni  u^ied  in  ihc  MFJ- 
1278  copies  HP  packet  more  aecurali^J) 
ihan  all  i^Kct  nunkms  tested. 

MKJ*1278  is  ihe  tffily  multi-nKxIc 
with  alnir  DCD  circuit,  Thiit  dranuitj- 
cally  reduces  sensitiviiy  lo  noise  and 
drammicaiiy  increases  completed  QSO^, 

Excimive  Built  in  Printer  Port 

Only  the  MFJ- 1278  has  a  dedicated 
printer  ptirl  thai  lets  you  plug  in  your 
Epiian  or  IBM  competible  printer. 

Ynu  don'l  need  to  bu>  a  silly  S40 
cyble  jysi  to  pluu  in  your  printer. 

20  iAlD  Precision  Tuning  Indicator 

MFJ^s  unequal  cd  uining  indicutor  ma  ken  it 
really  easy  to  work  HF  packet .  Unlike 
others,  you  use  it  die  same  lor  ull  modes  — 
not  d  life  rem  Tor  each  mode.  Just  lunc  your 
radio  lo  center  a  single  LED  and  vtfu'rt* 
precisely  tiawti  in  to  wiihJn  !0  Hz  -    iinil  ti 
shows  you  which  way  to  tunc! 

New  Easy  Mail^**  Pcnional  Mailboiie 

You  get  MFJ's  new  Ea^sy  MaiK^  Pcr>onal 

MFJ  Packet  Radio 

MFJ  in4 

SI  5995 

MFJ-ir70B 

Si  3995 

MYS-ilim  super  Llone  of  TAPR  s  INC  2 
gives  you  more  Fc*tiurcs  than  any  tHhcr  packet 
eumroller  -  for  SI 39.95 

You  can  double  your  fun  by  operating  VHF 
and  HF  because  yoy  get  high  ptrfonnancB 
switcbabk  VHF/HF  modems. 

You  get  the  Easy  Maif"  Personal  Mailbox 
with  still- partitioned  niemor>  so  you  and  your 
buddies  can  leave  messages  24  hours  a  day. 

In  MFJ's  new  WeFAX  nuxie  you  can  print 
lull- Hedged  wt:aiher  maps  to  screen  or  primer 
and  save  to  disk  using  most  compuicrs. 

A  new  KISS  interface  lets  you  lun  TCP/IP 
und  MSys,  NET  ROM  compatible. 

You  also  get  32K  RAM  und  a  free  1 10  VAC 
power  supply  (or  use  12  VDC). 

For  dependable  HF  packei  tuning,  the 
MFJ- 1274  gives  you  a  high  resolution  tuning 
indicator  -  and  it *s  only  $20  more. 

New  2400  baud  Turbo  models  available: 
MFJ-1270BT.  $209 M5:  1V1IJ-I274T,  S229.95. 
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MaiUkn  wnh  soft-part nioned  memory  so  you 
and  your  ham  buddies  can  leave  messages  for 
each  other  24  hours  a  day. 

Multi-Gray  Level  FAX/SSTV  Modem 

You'll  see  tomorrow "s  news  tixJay  when  you 
copy  outstanding  FAX  news  phoios  with  crisp 
clear  details.  MFJ-127H  is  the  only  muhi-mode 
with  a  built-in  muUi-gruy  level  nudem.  It  lets 
you  transmit  and/or  receive  mulii-gray  level 
piemres  with  an  appri>priiiie  terminal  program. 

MFJ's  new  Automutic  Signal  Analysis'** 
gives  you  exciusivr  HF  packet  idenificalinnJ 


MFJ*?*  new-  ASA  automaiicalK  idemifies  HI 
f^cfcei.  RTTY.  ASCII  and  AMT OR  signals.  A 


ii  kiss  interface  or" dumb  nioilcm,  fast  through- 
put anti-cotlision  technology,  mdependem 
transmit  level  tor  each  mdio  port,  random  code 
generator,  lithium  batter>'  backup.  RS-232  and 
TTL  serial  ports,  socketed  ICs,  tunc  up  com- 
mand.  peripheral  I/O  port,  aytomaile  serial 
nu umbering,  programmable  message  memoricSt 
dual  radiit  ports  (each  HF  or  VHF),  CW  pad- 
dle jack,  audio  amplifier  and  speaker  jack  siO 
you  can  moniior  CW  side  lone,  iranKmii  and  re- 
ceive audio  and  packet  connect  belt  new  fully 
intergraied  insiruction  manual  with  Fast  Sian^^ 
btK*klet  iuid  more.  9Vi  x  9V2  K  \Vi  incheii. 


No  Matter  What^*  Guarantee 


New  MFJ-1278T  Turbo 

with  fast  2400  baud  modem 

MFl-i:?7>iT 

*359 

The  new  MFJ-1278T  Turt>o  gives  you  fast  2400  baud  packet 
-  twice  the  baud  rate  of  any  othef  multi-mode  By  communi- 
cating faster  you'll  reduce  chances  for  error,  lessen  congestion 
and  more  efficienily  utilize  our  ham  frecjuencies.  You'll  also  get 
1200/300  baud  for  compatibifiry  with  older  TNCs. 

The  2400  baud  modem  is  also  available  separately.  Order 
IVtFJ-2400,  $69,95.  tor  any  MFJ  and  most  other  TNCs, 


quick  ''OK"  command  selects  the  mode! 

One  FRKE  Upgrade! 

When  you  buy  your  MFJ- 1278  roday,  you 
don*t  have  to  miss  new  mode^  and  features  that 
come  oyt  tonimoroHK  Why?  Because  your  1278 
comes  with  a  coupon  gtK>d  for  one  free  eproni 
upgrade  exchange  thaf  II  add  new  features. 

Plus  More  .  -  . 
Pias  you  gel  .  .  .  52 K  RAM,  free  AC  power 
supply,  Host  mode  thai  lets  MFJ-127S  serve  na 


Vou  gel  MFJ's  one  year  No  Matter 
Whai^^*  Guanmiee. 

Thai  means  we  will  repair  or  replace 
your  MFJ  multi-mixle  (at  imr  iipiion)  mt 
fHititer  nhtit  hapfkius  to  il  for  a  year. 

Others  give  >ou  a  Hmitai  warranty. 
What  if  if ny  say.  "Sorry*  yuur  limited 
warrant)  doesn't  cover  ihatV 

Gel  9  new  way**  i^riiu\i[i^  fun 
Dont  settle  for  3  year  old  technology, 
CluNKie  the  only  multi-mitde  that  gives 
\iy\x  the  latest  ad\'anccs  and  all  ^  iinxjes. 
Get  9  new  ways  of  having  fun  fmiay! 

Software  I'ack  gets  you  on  the  air  insuinfiy! 

MFJ  sottwarc  packs  with  interface  cable  get 
you  on  the  air  instantly  if  you  use  an  IBM  com- 
patible* Coiiimixlore  or  Macintosh  computer- 
Here  are  some  of  the  programs  available; 

MFJ- 1289,  $59.95.  Menu  driven.  Super  IBM 
cotnpaiible  program.  See  ad  below  for  details. 

MFJ-1282B,  $39,9S,  New  with  muUi-gray 
receive  tor  Commtxlorc  64/12B.  Menu  driven. 

MFJ-1287,  $24.95.  Macintosh  starter  pack. 

exciting  new  1278  software 

MuM^ray 
WeFAX  weather     ^ 
map  rtceived  on     K 
i6  4l0  MHz  using  P 
MFJ  AiuttiCom 
and  MFJ'i278 
with  muiii-gray 
modem. 


New  MFJ  MultiCom 

High  resoludon 
AP  news  photo 
received  on 
20,738  MHz  using 
MFJ  MtiitiCom 
and  MFJ -1278 
wiih  muhi^gray 
modem. 
MFJ-12KI      Nei*  menu-driven  MultiCom^^'       <un  be  irans^mttied  by  FAX.  SSTV  or  Packer  On- 
g  —  -jQg  brinies  out  the  full  power  of  ytnir      line  help.  RS-232  cable.  Tohn  more.  Call  [qi  free 
^•J5|»3  MhJ-1278  with  muhi-gray  mtxlcm.    MFJ  catalog  for  full  information:  H0ft^47^1800. 

No  set-up  re4uired  -  just  ic^da^  Optional  MFJ-1292  digitker,  H9T' 

gel  incredible  hi|:h  resolution  wehAX  niiips  ^  **  ts  » 

...  lets  you  instantly  point,  shoot  and  transmit 

a  videif  picture  —  qU  in  one  smooth  sequence 

Tninsmit  your  very  own  digtii/rLl  pictures  all 
over  the  world  by  packet,  FAX  or  S.STV.  MFJ 
MultiCom'"  lets  you  integrate  the  Ml-J-1292 
'"Picture  Perfect*'  Video  Digitiieer,  $199.^5  with 
your  MFJ' 1278  for  shtH>iiiig  and  transmitting 


and  AP  new.s  photos  right  off  HF.  Vou  also 
gel  color  packet  pictures  and  multi-gray  SSTV. 

Bursting  with  lealures  .  ,  .  One-Key 
Macros^ '^^  combine  mulliple  keystrokes  inlo  u 
jiingle  touch,  Call- Alert "^  sounds  an  alarni 
when  any  eharaclers  you  tell  it  to  watch  for 
come  in,  Auto-Set^ ^^  instatuly  switches  entire 


stored  ^m  of  parameters.  Auio-Router™  stores   V^^^ir  pictures  in  one  smoodi  seiiuence, 
digipeatcF  m>de  routes  tor  instant  use.  Packet     Nearest  Dealer /Orders:  800-647- 18(M) 
Mnlti-Plex^^^  lets  you  transmit  4IT  receive  a 
binary  file  and  continue  your  QSO.  Multi- 
Word™  gives  a  powerful  word  processor  that 
Is  lai lor- made  for  multi-m*Hle  communications. 
Custom  QSL  created  with  ptiint  program 


MFJ  . 


MFJ  ENTER!'RlSi:S.  1^C^ 

Box  494.  Miss-  Stale.  MS  39762 
(6011  323-5«69:  TELEX:  5.1  4590 
FAX:  1601)  325-6551;  InrliuSc  s  h 

making  quatily  affordable 
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regulator  damage.  By  placing  a  diode  from 
the  output  to  Lhc  input  terminal  of  die  reguta- 
tor»  the  regulator  is  protected;  die  input  ter- 
minal voltage  can  never  fall  more  than  about 
I  voh  below  die  output  terminal. 

Mt'Ceritig 

For  displaying  the  voltage  and  current,  f 
installed  a  2'/^-inch  plastic  case  0-1  mA  me- 
ter, which  [  had  obtained  from  a  local  swap 
meet,  on  the  front  panel.  However,  nearly 
any  panel  meter  having  a  full-scale  current 
value  of  10  mA  or  less  (preferably  less)  will 
work  as  long  afi  multiplier  resistors  R7  and 
R9  match  the  meter  sensitivity  and  provide 
ftjll -scale  voltage/current  value- 

I  found  it  desirable  to  use  two  resistors  in 
series  to  obtain  R7,  and  three  resistors  in 
series  forR9.  The 0-1  mA  meter's  sensitivity 
is  1000  ohms/volt:  for  a  20-volt,  fiiU-scale 
reading,  resistor  R9  would  be  nearly  20,000 
ohms  with  an  actual  value  of  about  19,120 
ohms.  The  value  can  be  made  by  series  con- 
necting three  resistors  having  values  of 
15,000,  3,300.  and  820  ohms.  If  needed,  you 
can  add  new  scale  markings  to  the  dial  face 
with  a  very  firk*  point,  felt  lip  pen.  The  scale 
could  be  marked  0  to  20  to  accommodate  both 
the  0-2  and  0-20  ranges. 

If  you  select  the  Radio  Shack  0-15  volt 
panel  meter,  you  can  use  it  as  is  for  a  voltage 
range  of  0-15  volts  and  a  current  range  of 
0-1.5  amps.  In  other  words,  the  multiplier 
resistor  provided  with  the  meter  will  satisfy 
the  value  R9  needs.  However,  for  the  current 
measurement,  the  value  of  R7  (approx.  I KQ) 
would  have  to  be  determined  to  provide  a 
full-scale  current  value  of  1 ,5  amps.  It  would 
also  be  necessaiy  to  re-mark  the  dial  face  for 
fiill'Scale  values  different  from  those  provid- 
ed by  the  0-15  indication.  [Ed,  Note:  A  20k 
pot  coil  be  substituted  for  R9  and  a  2k  pot  for 
RZJ 

Coiistrnctioi] 

Before  assembling  the  power  supply,  I 
drew  full-size  layouts  of  the  chassis  and  hole 
patterns  as  shown  in  Figures  3^  4,  and  5.  The 
drawings  provided  me  with  a  clear  picture  of 
how  things  were  going  to  fit  together  before  I 
drilled  any  holes. 

Figure  6a  is  a  drawing  of  the  printed  circuit 
board  for  mounting  the  components.  You 
can  make  a  printed  circuit  board  from  the 
drawing,  or  use  perforated  board  material, 
as  indicated  in  the  pans  list.  Either  way.  the 
board  material  is  fastened  to  the  chassis 
with  two  V^-inch  long,  I /32-inch  thick 
aluminum  **L"  brackets  cut  and  bent  from 
scrap  material.  Figure  6b  shows  parts  place- 
ment. 

The  only  critical  item  in  assembly  concerns 
the  insulation  (plastic  or  mica)  and  the  ther- 
mal grease  placed  between  the  LM317  and 
the  metal  chassis.  Care  must  be  taken  to  re- 
move any  burrs  from  around  the  mounting 
sci^w  hole  to  prevent  a  short  from  occurring 
between  the  LM3I7  mounting  tab  and  the 
chassis.  The  regulator  tab  remains  electrical- 
ly isolated  from  the  chassis,  but  it  must  be  in 
close  enough  contact  with  the  chassis  to  trans- 
fer heat  readily. 


Figure  6.  (a)  Printed  circuit  hcmrd  foil  pattern:  (b)  Tap  side  of  board,  showing  component 
placements 


You  must  also  use  ther- 
mal grease  when  mounting 
the  5- volt  regulator  to  the 
chassis.  An  insulator  is  not 
required,  as  the  LM 340-5 
tab  is  intended  to  be 
grounded. 

Mount  the  power-on 
LED  in  the  small  space 
above  the  meter.  Because 
of  the  limited  space,  I 
glued  the  LED  into  a  5/32'' 
hole  drilled  into  the  paneL 

Conclusion 

Since  building  this  pow- 
er supply,  many  of  my 
project  troubles  have  van- 
ished. Having  one  supply 
for  both  fixed  and  variable 
voltages  is  extremely  con- 
venient»  and  the  curreni- 
limiting  feature  has  saved 
many  projects. 


The  Dual  VoKage  Bench  Supply 


Quantity 

Reference 

Descriplton 

Rf 

470otTm!^W  resistor 

m 

3.aK  ViW  resistor 

R3 

1  ohm  lOW  resistor,  RS  271 -131 

Ft4 

Ik  pot,  flS  £71-227/333 

m 

330  Ohm  "/j(  W  resistor 

m 

Sk  (inear  pot  RS  27t-1 714 

m 

WMW  mulliplier  (sae  tdxt) 

R8 

Ik^Wre&i^Di 

m 

metdf  rmih(p{ier(see  text) 

2 

CI  6 

2200  M^  35V  ^ial  lead  cap.  RS  272^1030 

s 

02.3.5.7,9 

0.01  Ml  50V  disc  cap.  HS  272-131 

C4 

470  Mf  16V  radial  lead,  ftS  272-957 

(^ 

1000  M<  35V  radiaJ  lead,  RS  272-1032 

D1 

2-10A  bridge  reclifief ,  RS  276-1 185 

D2.4 

IN40Q1  t  A  diode,  HS  27&^1 101 

LI 

Red  LED.  RS  276-041 

U1 

LM340-5/7B0&  regulator,  RS  276-1770 

m 

LM317K  regulator.  RS  276-1773,  ECG  S56 

Ml 

Pane^  meief  {see  lext)    RS  e70-1 754 

F1 

panel  mount  ftfse  hokier.  RS  270-364A 

— ' 

1  ''sA  liJw3AG.  RS 270-1 263^  1284 

St 

SPST  mifl  switch,  RS  275-62* 

m 

DFDT  mm  Switch.  RS  27S-626 

^- 

5-way  binding  pc^ts.  HS  274-662 

— 

2  terminal  barrief  strip.  RS  27A-^m 

— 

line  cord.  RS27S-1255 

^ 

knob,  RS  274-416 

^ 

ch^$is.  RS  270-253 A 

T1 

power  1  ranslorme  r  1 8  V  2 A ,  RS  273- 1515 

— 

per1hoard,RS  276-156 

An  etched  and  drilled  PC  board  is  available  for  $4  05  ^  SI  ^50  poslage  from 
FAR  Circuits.  1  aN640  Reld  Court,  Dundee  3 L  60 1 1S. 
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73  Review 


bv  Bill  Brown  WB8ELK 


The  Signal  Sentry 

Miniature  touch-tone  decoder  and  message  alert. 


The  Signal  Sentry  ts  a  microprocessor-con- 
trolled miniature  touch-lone  decoder. 
With  a  four-]ayer  circuit  board  and  compact 
layoutp  it  measures  just  2V5i"L  x  15/1$"W  x 
7/1 6'' H.  Il's  small  enough  to  fit  inside  of  most  2 
meter  rigs  and  some  larger  HTs. 

Why  a  Microprocessor? 

The  Signal  Sentry  is  primarily  used  as  a 
message  alert  system.  It  has  a  built-in  LED 
and  beeper  that  can  be  controlled  via  a  touch- 
tone  sequence.  You  can  enter  up  to  eight  dif- 
ferent alert  notification  numbers  into  its  mem- 
ory. With  the  Sentry  hooked  up  to  your  rig,  you 
don't  have  to  listen  to  dozens  of  conversations 
white  waiting  for  a  call .  Alt  your  friend  has  to  do 
is  send  out  your  notification  sequence  on  his 
touch*tone  pad  to  alert  you.  Not  only  can  the 
caller  alen  you  of  his  presence,  he  can  ind'K 
cate  the  urgency  of  the  call  by  pressing  one  of 
the  letter  keys  on  the  pad  at  the  end  oi  the 
se<|uence.  The  urgency  levels  are  D  (rnformal 
level,  1  beep).  C  (important  level,  2  beeps),  B 
(urgent  level,  3  beeps)  and  A  (emergency  lev- 
el, 4  beeps  repeated  continuously). 

The  Sentry  has  a  power*saver  circuit  that 
puts  it  to  sleep  after  30  seconds  of  inactivity  on 
your  monitored  frequency.  This  reduces  the 
current  drain  to  an  incredibly  low  12  mi- 
croamps.  Whenever  audio  is  detected,  the 
Sentry  is  awakened  via  a  MAXIM  666  audio 
detect  IC.  The  average  correrit  drain  during 
operation  is  still  a  very  low  3  milliamps. 
Whenever  the  Sentry  is  awakened,  it  will  tell 
you  whether  it  has  received  an  alert  signal 
(and  its  priority  level)  via  the  LED  or  beeper. 

One  particularly  nice  feature  is  that  a  caller 
can  also  include  a  number  ID  at  the  end  of  the 


alert  sequence.  This  requires  some  fairly  long 
tone  combinations  by  the  sender*  However, 
the  ID  number  is  sent  out  in  Morse  code  by  the 
LED  or  beeper  whenever  the  Sentry  is  awak- 
ened. Not  only  can  this  circuit  let  you  know 
that  someone  tried  to  contact  you,  it  can  also 
tell  you  who  left  the  message! 

The  Manual 

I  recommend  that  you  carefully  read  the 
manual  several  times.  1  found  the  whole  thing 
incomprehensible  the  first  lime  I  read  it.  H  took 
about  three  times  through  to  finally  figure  out 
all  of  the  features  this  circuit  is  capable  of 
doing.  1  understand  that  the  manual  will  be 
rewritten  in  the  near  future,  however 

The  section  on  readjusting  the  priority  lev- 
els can  be  confusing  You  can  readjust  the 
priority  level  to  indicate  messages  with  just  an 
LED  flash  instead  of  the  beeper.  This  requires 
hitting  the  reset  button  in  the  right  sequence. 

Also*  programming  in  your  \D  numbers  and 
other  options  requires  you  to  have  a  "buddy'* 
to  send  them  over  the  air  while  you  hold  down 
the  onboard  switch.  You  can  do  this  yourself  if 
you  have  two  rigs  and  THREE  handsl  Fortu- 
nately, you  can  add  an  external  switch  to  one 
of  the  plugs  on  the  circuit  board  and  solve  this 
problem  (or  you  can  just  short  out  the  switch 
during  the  programming  sequence).  Requir- 
ing you  to  hold  down  the  switch  was  meant  as 
a  security  feature  so  that  others  couldn't  re- 
program  your  Sentry  over  the  air  remotely.  In 
fact  there  is  an  option  sequence  that  allows 
you  to  program  the  Sentry  without  holding 
down  the  switch. 

One  problem  may  occur  with  owners  of  ear- 
lier model  HTs.  You  need  a  1 6-key  touch-lone 
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A  &  A  Engineering 

2521  W.  La  Palma.  Unit  K 

Anaheim.  CA  92801 

TeL  (714)  952-2114 

Pnce  Class:  $90  assembled,  $70  kit 


Phoio  A.  The  Signal  Sentry. 

pad  with  the  A-0  key  buttons  to  signal  the 
Sentry!  It  would  be  nice  to  allow  a  shorter 
access  code,  particularly  when  using  the  Sen* 
try  as  a  radio  remote  controller.  Presently  this 
is  not  an  option. 

More  Features 

A'though  intended  primarily  for  a  message 
alert  system,  the  Signal  Sentry  is  also  a  very 
compact,  lightweight  touch-tone  decoder  that 
can  t>e  used  to  remotely  control  any  piece  of 
equipment.  You  do  have  to  provide  a  transis- 
tor or  logic  interface  to  control  external 
devices  (See  Figures  1  and  2).  Two  external 
devices  can  be  separately  controlled  via  the 
AUX1  and  AUX2  output  pins.  To  use  the  Sen- 
try in  this  mode  you  must  first  configure  it  for 
continuous  operation  as  its  auxiliary  outputs 
will  reset  when  it  goes  to  sleep  mode.  It  still 
only  draws  3  miiliamps  in  continuous  opera- 
tion model  I  tested  the  unit  out  in  this  mode 
quite  extensively  to  remotely  control  my  ATV 
transmitter  at  my  house  while  I  drove  around 
looking  for  hot  reception  sites.  Even  under 
marginal  signal  conditions,  I  could  always 
bring  up  the  transmitter.  Although  it  wouldVe 
been  nice  to  control  the  rig  with  a  shorter  tone 
sequence,  it  does  add  a  level  of  security. 

One  last  feature  to  round  out  a  powerful 
package:  If  you  add  a  CMOS  to  RS-232  level 
converter  tC,  you  can  actually  send  serial  data 
of  all  incoming  touch-tones  directly  to  a  com- 
puter. 

All  in  all.  the  Signal  Sentry  is  one  feature- 
packed  device!  You*d  be  hard  pressed  to  find 
a  more  reasonably  priced,  compact,  low  pow- 
er touchstone  decoder;  not  to  mention  one 
wtth  a  built-in  microprocessor! 


D1 


Y 

V 


INPUT 

from 

SICNAL 

SENTRY 


O — V 


Typical 
OUTPUT 


NOTES 

\}  fist T^IOY tan mimtdt^^OOtr^.  0U1MPSAT3.  01  •  lN4i4a 

2)  for  mtaf  coiamvi  d  •-  3  0  h      Of-  MPSU45  Or  -  1 WOOJ 
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rr  ehtePnFises 

Call  us  for  all  your  amateur  needs. 

.  We  service  amateur  equipment. 


YAESU 


FT-1000D 

FT-767GX;  FT-757GX-H;  FT-747QX;  FT-736R; 
Handhefds  for  2M,  220,  &44aMhz;  Mobile  rigs; 

Dual  banders;  and  other  Yaesy  equipment  4 
accessories.  Catll 


ICOM 


■  't  *" jimV-V^*?:'. .  --^MiVX  .■•»M4«u'i'i 


IC-735 

160-1 OM,  Geiwral  Coverage  Receive,  Dual  VFO 
&  12  Memory  CfTarvnels^  OSK,  Compacl. 

ICOM  SPECIALS! 

ICOM  2  Meter  Mobile  FM  Transceivers 
CALL  USl 


TEN-TEC 


OMNI  V 
OTHER  TEN-TEC  PRODUCTS: 

Model  561  Corsair  II  HF  Transceiver 

Model  585  Paragon 

Model  425  Titan  Linear  Amplifier 

Model  420  Hercules  Solid  State  HF  Amplifrer 

Model  233  Antenna  Tuner 


ANTENNAS  &  TOWERS 


CUSHCRAFT 

A3STribander 

A4STri  bander 

A3WS  18  and  24  MHz  Beam 

R5  (10,12,15,17,20) SPI^CWLJ.' 

AP3(80- 10  Vertical) 

A50-5  5-el6M.beam 

617-68  6  Mtr"  Boomer" 

ARX-2B,  ARX-450B  &  AR-270 

A147  11  It "61146-145  MHz 

215WB  15-el  wide  band2M 

321919-ef.  2M  beam 

42l8XL1B-ei2M  Boomer 

4248  24  el.  432  MHz 

AOP-1  OSCAR  pack 

Call  for  prices  ort  the  entire  linel 

KLM 

KT34A SCafl 

KT34XA SCall 

HF  Monobanders,  VHF,  UHF,  &  OSCAR 
antennas  in  3tock. 

ALPHA-DELTA 

OX-ASIoper $46.95 

DXDD ......65.95 

HUSTLER 

6BTV     80-tO  mtr  vertical 
5BTV      80-1 0  mtr  vertical 
G6-144B  2  mtr  base  antenna 
G7-144     2  mtr  base  antenna 

Complete  mobile  systems. 

BUTTERNUT 

HF6VX  Vertical,  80^1  OM. 

HF2V  Vertical.  80  a  40M. 

HF5B  Compact  beam,  20-1 OM 

We  have  all  Butternut  accessories. 

DIAMOND 

Our  best  sellmg  dual  band  antennas. 
Antennas  for  2  meters  and  440  MH^. 
NEW!  U'5000.  2M,  440  MHz,  1.2  GHz, 


ROHN  TOWERS: 

SELF-SUPPORTING 
(6  sq.  ft.  model) 

BX64  64    ft ,..$Call 

(1 0  sq.  ft.  models) 

HBX40  40   ft $Ca!l 

HBX48  48   ft SCall 

HBX56  56    ft, ,$Call 

(1 8  sq,  ft.  models) 

HDBX40  40   ft SCall 

HDBX48  48   ft SCall 

(Ratings  based  on  10  ft.  boom.) 
GUYED  TOWER  SECTIONS 

25G,  45G,  55G  &  accessories 
Call  for  current  prices. 

Newl  7  ft,  UPS  shippable  25G 
sections 

FOLD-OVER  TOWERS 

Call  for  current  prices. 

TELEX/hy-gain 

Crank-up  towers:  37  -70  * 

TH7DXS:  7-©l.  tribander 
TH5  Mk2:  5-el  tribander 
Explorer- 14:  tribander 
Discoverer:  40  Meter  beams 
205BAS:  5-el,  20  M.  beam 
204BAS:  4-el,  20  M.  beam 
155BAS:  5-el.  15  M.  beam 
105BAS:  5-el,  10  M.  beam 
ISHTS:      80-10  M.  vertical 
ISATV/WBS:  80-10  M.  vertical 
V2S;  V3S;  £i  V4S 
215  DX:  15  el,  144  MHz  beam 
7031 -DX:  31  el.  432  MHz  beam 
64SS  &  66BS:  6  Meter  beams 
OSCAR  Link  Antennas 
Complete  inventoty.  Calt  for  prices. 


.V  ACCESSORIES 

cs^^''^  MFJ 


YAESU 

G-«)ORC 

G-SOOSDX 
G-IODOSDX 

0-SOOA 

G-64O0B 
G.5600B 


LJ'ght/m&dliJEndyty. 
MfldlufTi  duty. 
Medlum/heavyduty. 
Heavy  duty. 
*l  nstori: 


ROTATORS 

TiLEX/hy-galn 


CD  45  II 
Ham  IV 
T2X 
HDH-300 

ORION 

Naw  Hflavy  duty 


3.0  sq.ft. 
e.5  sq.ft. 
IB  sq.ft. 
20  sq.  ft. 
2E  aq.  fL 


m2 

MT^3000     Hft^vyduty  slflvatjon 
rolDrfarLARQE  VHF  and 
EME  array* 

ALLIANCE 

U-iM)  Light  duty  etevallon. 
HD-TS  Rotor.,     Aval  labts  again 


989C  TUNER 
Complete  MFJ  inventory! 

HEATH 

SB^IOOO  Linear  Kit 

SA-2fi60  Tuner  Kit  HTs 

Packet  Gear     HW-S  QRP  Rig 

Twin  Band  Mobile  Xcvrs 

Call  us  to  order  HEATH  gear,  i 


PK-232 

Morse,  Baudot.  ASCH  AMTOfi. 
Pac^tet,  Facsimile.  &  Navtesc 


AT-300  TUNER 

SPECIAL! 

ISOPOLES  &  M^  antennas! 


NYE  Viking  MBV-A 


RS-aOA.........  88.95 

A&-20HI  .......  109.95 

VS-ZOM 124.95 


rf  coficdpts 

ASTRON  POWER  SUPPLIES 

$  39.95 


RS-JA.. $  49.95 

RS-35A........  139.95 

R&3SM  .......  159.95 

VS^aSM 174.95 


AMEfllTR0MA|.-a2A 

RS-T2A =  .$  69.96 

nS-SOA. 199,95 

flS-SOM .......  219.95 

VS-SOM 232.95 


WIRE  &  CABLE 

BELDEN  COAX:  (Performance not  problems) 

9913  low  lOSS^  50  Ohm  RG-SX  (9258),  50  ohm,  Foam, 

RG-213U  (8267),  50  ohm,  mil  spec.  RG-11A/U  (8261),  75  ohm 

RG-8fU  (8237),  50  ohm  RG-58/U  (8259).  50  ohm 

RG-a/U  (8214),  50  ohm,  Foam.  RG<59m  (8241),  75  ohm 

flG-214/U  (8268),  50  ohm,  double  shield. 
Don't  settle  for  less  than  th«  best.  Call  us  for  Bttdan. 

COPPERWELD  ANTENNA  WIRE; 

Solid:  12  ga...$0.t2/ft.;     Solid;  14  ga-.SO.OS/ft.;      Stranded  14  ga...$OJO/ti. 

ROTOR  CABLE: 

Standard  (6-22, 2-18)  - .. .  $0.23       Heavy  Duty  {6^18, 2-16) .... .  $0.39/ft. 

Call  For  Jumpers  And  Custom  Cable  Assemblies. 
We  stock  Amphenot  Connectors  and  Andrew  Heiiax. 


VtSA        Mastercard 

Personal  checks  verified  with 
Telecheck 

Prices  subject  to  change  without  notice. 
Shipping  additional  e^^cept  as  noted. 
Returns  subject  to  15%  restocking  fee. 


ORDER  TOLL  FREE 

1  -800-233-2482 

Shipping  info.,  Technical,  Inside  Minnesota,  &  DX 

218-765-3254 
FAX:  218-765-3308 


rf  enterprises 

HCR  Box  43 
Merrilield,  MN  56465 

More  than  a  source  ......a  ^plution. 


CIRCLE  1 7 1  ON  READER  SERVICE  CARD 


Choice  Selectioa 


Now  you  can  ha^»e  it  all!  Take  all  the  qualities  yc/uNe  come  to  ikpend  on  in 
our  progrBimnabie  CTCSS  tone  equipment:  Astonishing  Accuracy  Instant 

Ptoffamimr)^  Un^jualed  feliahilit>^  and  add  fiJI  spectrum  tone  wrsatilib; 
multi4one  capabilitv*  without  diodes,  a  reptugrammable  memory^ ..  Its  our  ne^- 
harvest  of  CTCSS  tone  equqjm^L 

Tlie  choice  is  >f>ursl  If  standard  CTCSS  EIA  tones  do  not 
sAyotir  taste,  select  any  32  toni^  otyoui  liking  Arom  15.0Hz  to 
255,0Hz.  And  if  you  change  your  mind  no  problem;  the  menv 
ory  can  be  changed  in  y^our  shop  with  our  HHP-1  pitygrtUTimer. 
or  at  our  factory?  for  free,  Your  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  tiiere^  no  fussing  with  counters  or  other 
te^  equipment 

Call  tod^  toll-free  and  find  out  more  abotrt  ttiis  ftesh  new  flexi- 
bility in  tcffie  siffialUng  and  dont  foiget  to  ask  abotit  multi-tone 
svwtching  without  cumbersome  diode  networks  or  binai^  switches, 

i&  aD  brought  to  market  by  the  p^iple  who  introduce  the  fresh- 
est ideas  in  tone  signalling  and  of  course  our  customary  same  da>' 
shi^^ing  and  one  year  warrant)'  appl}^ 


TS-32P  CTCSS  EMX>DEItDECODER    Based  on  the  time  proven 
TSJ2.  the  irehistry  standard  for  oi«r  a  decade.  The  TS^ 
theaddaJ  ^osatilih'of  aoistora  changeable  memory  base,  A  ltMpiic£ 
of  $57.95  makes  it  an  even  sweeter  deal 

SS-32P  ENCODER    Based  on  the  eqiialb'  popular 
S&32  encoder.  Available  for  CTCSS,  or  audlbJe  burst 
tones  up  to  (SSO.OHz.  Price  is  $28.95. 

SS-S2SMP  SIJB-MINIATURE  ENCODER    Our 

smallest  encoder  for  handheld  appiications.  New  you 
can  sahsfy  tiiat  customer  that  nectk  to  access  multi- 
ple repeater  sites  witli  umlh  that  has  precious  littie 
space  inside.  At  $27.95,  the  price  is  small  loa 

HHP-1  HANDHELD  PROCRAMMER    Fbr 

programming  the  32  memory  locations  in  any  of 

our  ne^^  programmable  products,  including  (>ur 

SD-KXM)  T\v^>'E>ne  Sequential  decoder  The 

HHP-1  is  battery  operated  for  fiekl  u^  dnd 

wA]  program  ANY  32  tones  from  15.0  to 

6550J)Hx  in  JHz.  increments.  Price  is 

9.95, 


(miMUNICATmS  SPECIALISTS,  INC, 

426  West  Tift  Avenue  •  Orange,  CA  926654296 
Loeal  (714)  99^3021  •  PAX  (714)  974^3420  •  Etitfre  U.S.A.  1-800^854-0547 

CIRCLE  to  ON  READER  SERVICE  CARD 


Feedback 


in  our  contmuing  effort  to  present 
the  best  in  amateur  radio  features 
and  columns,  we  recognize  the 
need  lo  go  directly  to  the  source — 
you,  the  reader.  Articles  and 
columns  are  assigned  feedback 
numbers,  whtch  appear  on  each  ar- 
ticle/column and  are  also  listed 
here.  These  numbers  correspond 
to  those  on  the  feedback  card  oppo- 
site this  page.  On  the  card,  please 
check  the  boi<  which  honestly  rep- 
resents your  opinion  of  each  article 
or  column. 

Do  we  reaiJy  read  the  feedback 
cards?  You  t>ei!  The  results  are  tatj- 
ulated  each  month,  and  the  editors 
take  a  good,  hard  look  at  what  you 
do  and  donH  like.  To  show  our  ap- 
preciation, we  draw  one  feedback 
card  each  month  and  award  the 
lucky  winner  a  free  one-year  suth 
scfiption  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill 
out  the  Product  Report  card  and  the 
Feedback  card  and  put  Ihem  rn  an 
envelope?  Toss  in  a  damning  or 
praising  letter  to  the  editor  while 
you're  at  it-  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  con- 
test. All  for  the  low,  low  price  Of  25 
centsf 

Feedback^    Title 

1  Letters 

2  Never  Say  Die 

3  Dual  Voltage  Bench  Supply 

4  Review:  The  Signal  Sentry 

5  Ham  Profiles 

6  Review;  The  VaesuFT-tOOO 
Transceiver 

7  The  SPC  Transmatch 

8  Review:  Antenna  Quick- 
Launch  System 

9  ROSO-COPY 

1 0  An  Easy  to  Make  2  Meter 
Antenna 

11  Solar  Car  Race 

12  Review:  Gap  DX-VI  Multiband 
Verticle 

13  Sen^ice  Survey  Wrap-Up 

14  ZED  Loop  Special 

15  A  Visual  CW  Offset  Indicator 

16  DX 

1 7  Homing  In 

18  ATV 

19  Hams  with  Class 

20  AskKaboom 

21  Looking  West 

22  Ab»ove  'n*  Beyond  2  Meters 

23  Above  &  Beyond 

24  Barter  'n'  Buy 

25  New  Products 

26  Special  Events 

27  Ad  Index  10/90 

28  Keyword  Index  10/90 

29  73  International 

30  Updates 
3T  Hamsats 

32  RTTY  Loop 

33  DXDA  Country  List 

34  QRX 

35  Dealer  Directory 

36  Propagation 

37  Random  Output 

38  Ham  Help 

39  QRP 


Numbftr  S  on  your  Feedback  card 


Ham  profiles 

There  are  no  "average  "  hams! 


Now  on  the  Air 


Photo  A.  Stephanie  Hassan 
KA3WMS  stands  near  the  Ken- 
wood TS't40  she  shares  with  her 
dad,  Joe  Hassan  KA3RYY. 


Stephanie  Hassan  KA3WMS  of 
Sharon.  Pennsylvania,  passed 
her  Novice  exams  last  July, 
She  and  her  dad,  Joe  Hassan 
KA3RYY— who,  by  Ihe  way, 
would  like  to  express  hrs  thanks  to 
Ed.  their  elmer— share  the  same 
station. 

Besides  her  interest  in  amateur 
radio,  11-year-old  Stephanie  "col- 
lects  cats,"  and  would  tike  to  be  a 
vet  She  also  collects  stamps,  and 
she  enpys  bicycling  and  swim- 
ming. 

Stephenie  KA3WMS.  a  srxth- 
grader.  is  on  the  honor  roll  at 
schooL  In  particular,  she  excels  in 
math.  (TNX  Joe KA3RYY.) 


Photo  C.  Reverend  Gii  Pries 
WA6RKD  at  his  rig  with  some 
members  of  the  Royat  Rangers. 

Inspirational  Hamming 

The  Reverend  Gil  Pries 
WA6RKD  of  Los  Angeles,  blind 
since  birth,  taught  himself  to  play 
the  guitar  and  accordion  before 
he  was  10-  \n  a  recent  article  in 
the  Los  Angeles  Daily  News, 
WA6RKD  was  quoted  as  saying 
that  his  music  *'.  .  .  was  another 
way  to  communicate.  When  I  play 


and  sing,  the  nnusic  really  seems 
to  affect  people."  At  42.  he  is  now 
a  keyboard  virtuoso  as  well,  and 
he  has  produced  an  album  of  reli- 
gious music. 

In  1970.  Gil  WASRKD  graduat- 
ed from  Bethany  College  in  Santa 
Cruz,  Calitornra.  Presently,  Gil  is 
minister  at  Ihe  First  Assembly  of 
God  Church  in  Burbank.  Call* 
fornia. 

One  of  Gil  WASRKO's  greatest 
joys  is  the  Roya!  Rangers.  Spon- 
sored by  the  AssembHes  of  God, 
Pentecostal,  and  other  Christian 
churches,  the  Royal  Rangers  is  a 
nationwide  club  for  boys  aged  five 
to  1 7.  Amateur  radio,  yet  another 
way  to  communicate,  is  an  activity 
Gil  shares  with  the  boys.  (TNXBW 
Pasternak  WABtTF,  with  credit  to 
the  Los  Angeles  Daily  News  and 
the  Valley  Good  Guys  ARC 
Ga^ettej 


Prolific  Teacher 

Allen  Wintersteen  KL7IEI  start- 
ed a  ham  club  at  the  high  school  in 
Bethel,  Alaska.  12  years  ago.  Now 
he's  in  his  second  year  of  teach- 
ing  radio  fundamentals  to  stu- 
dents in  the  Kilbuck  school. 

This  year's  new  crop  of  hams 
are:  Joshua  Morris  WL7BWL: 
Ty  Hulse  WL7BWR;  Muddassir 
Aliniazee  WL7BWG;  Denise 
Cambell  WL7BWN,  Julien  Jacobs 
WL7eWF,  Sara  Elsworth 
WL7BWT,  Kip  Hulse  WL7BWS. 
Sterling  Graham  WL7BWO, 
Brandon  Power  WL7BWQ.  Yvon- 
ne Mockta  WL7BWM,  Jaclyn 
Mojin  WL7BWX.  Christy  Helper 
WL7BWP,  Danny  Helper 
WL7BWP.  Davy  Helper  WL76WV» 
Edwin  Hahn  WL7BWI,  and  Robert 
Aloysius  WL7BWH.  Three  adults 
also  received  their  licenses:  Carol 


Helper  WL7BWJ.  Greg  Lee 
WL78WK,  and  Cameron  Cambell 
WL7BWU. 

Bethel,  a  community  of  4^000 
people  located  In  western  Alaska, 
is  accessible  only  by  boat  or  air- 
plane. At  a  time  of  great  cultural 
change  amid  a  severe  winter  cli* 


Photo  8.  Michaet  Johnson 
N4YZW  has  a  tot  of  fun  with  his 
HT. 

Attention  Getter 

Michael  Johnson's  uncle»  Andy 
Zorca  WJ9J,  challenged  him  to 
get  his  Technician  Class  license, 
promising  him  an  HT  if  he  did.  For 
six  months,  eight-year-old 
Michael  studied  theory  and  code 
with  his  parents,  Paul  N4  YGG  and 
Althea  N4YHY.  Ten  days  after 
passing  his  Novice  exams,  he 
passed  the  Technician  exams.  He 
was  very  excited  about  getting  his 
license  in  the  mail  so  he  could  talk 
on  his  uncle's  440  repeater. 

Michael  N4YZW  Isn't  shy  about 
taking  his  HT  anywhere  and  talk- 
ing on  it.  Recently,  in  line  at 
K-Mart  with  a  friend,  he  talked  to 
his  father  on  the  radio.  His  dad 
stated  that  he  was  several  miles 
away,  which  elicited  some  curious 
stares.  One  child  asked  his  moth- 
er, "Is  that  a  real  radio?" 

On  several  occasions,  some- 
one has  seen  his  radio  at  his  side 
and  asked,  "Is  that  your  walkie- 
talkie?"  When  he  replies, '  ^No,  it^s 
my  HT,"  he  gets  bewildered 
looks. 

Michael  wants  to  upgrade  to 
General  soon,  eventually  getting 
his  Extra  Class.  (TNX  Paul 
N4YGG of Hixson,  Tennessee.} 

mate,  amateur  radio  activity  en- 
riches and  helps  stabilize  the 
community. 

The  Anchorage  Amateur  Radio 
Club,  and  Roger  Hansen  KL7HFQ 
in  particular,  have  helped  keep 
the  kids  on  the  air  with  donations 
of  radio  equipment 


Photo  D.  Kilbuck  Behoof  hams  display  their  cail  ietters  with  th^r  teacfh 
er,  Allen  Wtntersteen  KL71BI  (far  left). 
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Number  6  on  your  Feedback  card 


73  Review 


by  Bill  Clarke  WA4BLC 


The  Yaesu  FT- 1000  Transceiver 

A  hot  performer  loaded  with  features. 


Yaesu  USA 

17210  Edwards  Road 

Cerritos  CA  90701 

(21 3)  404-2700 

Price  Class:  $3400 


Photo  A.  The  FT- 1 000  is  a  tot  more  compfex  looking 
than  it  is  operating.  Easy  to  use! 


You've  seen  the  photo  ads  in  all  the  maga- 
zines and  now  it's  here— the  Yaesu  FT- 
1000  transceiver.  It's  big,  powerful,  loaded 
with  features,  and  expensive.  The  last  point  is 
relative,  as  everything  seems  expensive  these 
days. 

Among  the  top  features  of  the  FT-1000  are 
dual  frequency  reception,  a  full  coverage  re- 
ceiver from  100  kHz  to  30  MHz,  200  watts  of 
output  power,  DDS  (direct  digital  synthesis), 
and  six  microprocessors  for  operationai  con- 
trol. 

First  Impressions 

The  FT-1000  looks  impressive  and  its 
weight  makes  it  even  more  so.  It  should  be 
placed  on  a  very  solid  operating  deskortable^ 
or  its  51  pounds  of  weight  will  do  terrible 
things.  A  good  portion  of  the  weight  comes 
from  the  very  hefty  built-in  power  supply.  After 
all,  the  transmitter  ^s  capable  of  200  watts 
output, 

A  quick  look  at  the  operating  manual  as- 
sured me  that  there  was  little  to  fear  in  operat* 
Ing  this  new  rig.  It  looks  very  complex,  but  the 
microprocessors  do  most  of  the  work  for  you. 
For  example:  push-button  selection  of  crystal 
fllterSt  tuning  speed  choices,  bands  and 
VFOs,  and  direct  keyboard  frequency  entry. 

The  FT-1000  also  has  99  memories  that 
may  be  scanned  (each  storing  frequency, 
mode,  filter  selection,  clarifier  offset,  and  scan 
status).  The  automatic  tuner  section  has  an 
additional  39  memories  for  storing  antenna 
settings  for  later  recaiL 

The  manual  is  laid  out  very  well,  Is  concise 
and  easy  to  understand,  contains  consider- 
able information  about  available  options,  and 
includes  a  basic  system  diagram-  It  is  not 
meant  to  be  a  service  manual  or  a  primer  on 
ham  radio.  However,  to  aid  the  new  user 
in  understanding  the  FT-1000's  features, 
the  manual  Is  designed  like  a  workbook  and 
gives  many  hands-on  examples  to  try  while 
you're  getting  familiar  with  the  unit.  Still,  I 
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suspect  that  anyone  very  new  to  the  hob- 
by would  be  somewhat  overwhelmed  for 
the  first  few  hours  of  use  because  of  the 
terminology  and  features  discussed  in 
the  text. 

The  manual  has  an  excellent  section 
on  dealing  with  interference.  It  explains 
the  operation  of  various  controis  (RF 
gain,  AGC,  noise  blanker)  and  the  proper 
use  of  the  IF  bandwidth,  shift,  and  notch 
controls.  It  is  good  reading  and  unclouds 
the  mystery  of  why  some  operators  are 
bothered  by  QRM/QRN  more  than  others. 
This  information  should  really  be  published  for 
the  general  amateur  community  because  it 
applies  to  most  modern  transceivers. 

1  should  point  out  that  the  manual  is  not 
perfect.  Some  illustrations  are  numbered  and 
referenced  incorrectly. 

Operating 

Of  course,  the  first  band  I  selected  to  oper- 
ate on  was  75  meters.  Frequency  selection 
was  easy— just  the  push  of  a  few  buttons  and 
the  FT-1000  is  ready  to  go  to  work.  The  first 
thing  I  noticed  was  the  very  quiet  receiver  (this 
review  is  being  written  in  the  thunderstorm 
season).  It  Is  nearly  Ten-Tec  quiet,  and  that  Is 
a  real  compliment!  If  nothing  eise  justifies  the 
price  of  thfs  transceiver,  the  quietness  of  the 
receiver  does. 

On  transmit  t  noticed  the  higher  than  normal 
output  power.  My  peak  reading  meter  indicat- 
ed about  190  watts  on  LSB.  A  quick  check-in 
with  the  gang  indicated  all  was  working,  so  I 
asked  for  critical  reports.  Nothing  negative  to 
report.  In  other  words— it  worked! 

I  then  took  my  antenna  tuner  out  of  line  and 
let  the  FT-1000's  built-in  tuner  do  the  work.  In 
seconds  it  had  adjusted  itself  to  my  antenna, 
which  Is  a  full-sized  horizontal  loop  cut  for  75 
meters.  This  is  a  nice  feature,  unless  you  are 
running  an  amplifier.  Even  in  the  latter 
case,  with  some  older  amps,  there  might 
be  a  need  for  It* 

I  spent  the  next  several  days  operating 
on  all  bands  and  modes  {except  RTTY  and 
packet).  Comments  I  received  from  other 
hams  were  interesting  and  varied.  AJl  indi- 
cated excellent  transmit  audio  and  none 
indicated  any  problems  with  my  signal. 

The  1000  proved  very  easy  to  operate; 
most  of  the  controls  rarely  needed  touch- 
ing after  the  initial  settings.  I  wish  that  the 
rig  had  been  equipped  with  the  optional 
BPF-1  so  I  could  experience  real  diversity 
reception  and  dual  receive  on  mixed 


bands,  However,  the  standard  version  as  test- 
ed was  a  pleasure  to  use. 

Receiver 

The  biggest  attraction  of  the  FT-tOOO  is  the 
very  quiet  receiver,  In  a  side-by-slde  compari- 
son between  the  FT-1000,  the  ICOM  IC-78f, 
the  ICOM  *C-765,  and  the  Kenwood  TS*950, 
the  FT-1000  came  out  the  winner  by  a  long 
shot.  It  also  compares  favorably  with  the  ultra- 
quiel  Ten-Tec  Corsair  II,  which  uses  a  differ* 
ent  technology  for  frequency  control  and  of- 
fers sparse  features  (few  bells  &  whistles). 

Having  two  VFOs  is  not  new  to  most  hams. 
The  Yaesu  FT-1000,  however,  goes  an  extra 
step  and  essentially  provides  two  receivers. 
This  allows  dual  frequency  reception.  Al- 
though not  a  new  concept  (Hallicrafters  had  It 
over  twenty  years  ago),  the  Yaesu  treatment  is 
super.  Unless  the  BPF-1  Is  Installed  ,  the  two 
VFOs  share  the  same  antenna  and  bandpass 
filter.  Without  the  optional  BPF-1  you  must 
operate  both  receivers  on  the  same  band,  cer- 
tainly a  limitation  if  you  are  guarding  a  fre- 
quency on  another  band. 

When  receiving  two  frequencies  at  the 
same  time,  you  can  select  a  mix  of  the  receive 
signals  or  a  stereo  effect,  the  latter  with  one 
frequency  being  heard  in  one  ear  and  another 
in  the  other  ear  {assuming  you  are  using 
stereo  headphones).  In  either  case  you  have 
control  over  the  balance  of  the  two  signals. 

By  setting  both  VFOs  on  the  same  frequen- 
cy, and  then  tuning  one  slightly,  you  will  find 
the  stereo  reception  quite  useful  for  playing  in 
the  dirt,  looking  for  weak  signals,  and  for  sepa- 
rating a  desired  signal  from  the  trash.  To  aid 
in  this  quest 
you  can 
se- 


Photo  B.  inside,  the  FT-1000  is  stuffed  with  PCBs 
using  surface-mount  technology.  Notice  the  large 
power  transformer  on  the  left. 


z^ 


KfTTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


3^ 


For  the  best  buys  in  town  call: 
21 2'925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


May  We  Help  Ydu  With  the  3«st  Jn  Commercial  and  Ama- 
lewr  Undies?  Lew  W2BiE,  Tonl.  Kilty  WA2BAP,  and 
JanKB2RV. 

Se«  yciu  October  4  SARA  Ispeecti),  Stamfortf,  CT 


Technical  help  offered  upon  purchase 


ONV  Safety 
belts^n  stock 


(COM 

IC-R71A,  751A,  781,  229H,  fl-7000, 
iC-765.  275Am,  3220A.  476A/H.  735, 
tC-901.  IC725.  IC'2400A/2500A 


'/^{Km3 


KENWOOD 


AM  TEN  N  AS 

A*£  AE£.  CustvraJt  Nf<B«i 
Hmm.  KUI  METZ  Uosler 
Urtian,  MOOUfiUJX.  TONfW 
Surtemut.  Munj-fiand 


TS440S/AT,  R-5000,  TS-940  S/AT, 
TM  231A/431A.  TM-2570A/50A, 
TR-751A.  Kenwood  Service  Hepajr, 
TM-731A.  TS-711/811A.  TH205AT, 
TH225A,  TM^631A,  TM-331A,  TS140S. 
TSeeOS,  R2-1,  TS-790A,  TS950SD, 
TH-7SA,  TH27/47AT,  TM-941 A 


FT-767GX,  FT-757GXn.  FT-747GX, 
FRG-8S0O,  FT-736R.  FT-1000D, 
FT^4700RH,  FT212/712RH,  FT-470 

YAESU  ICOM 
FT^23R  lC2/a/4SAT 
FT411E-01 1-311  IC02AT/35AT 
FTC-1 903/1123  IC2/4GAT/24AT 
FTH-2O08/70O8 JC-A20rtJ  1 6 


AMPLIFIERS 

STOCKED: 

RF  Concepts 

Mira^ 
TE  Systems 


MARINE  RADIOS 

ICOM  M5.  M56.  M7D0TY,  M&OO 

AVIATION  PORTABLE  ICOM  A*20 

KING  KX'99 


ICOM:  Ut6.  Hte.  VI OD.  U40D 
MAXON  MOTOROLA. 

UWDEM.  REGENCY  I^INQ. 
MAf^lNECOW  M5.  U3«.  M700 
AVMTK3N  iCOM  A20  H  T.   TAD 


Simplex  Aufopatch  SDr-50  Will  Patch  FM 
TranscQivQf  To  Your  Telephonigi.  Great  P<k 
Tefiephone  CaJIs  From  mobife  To  Base  Stmple 
Touse  S0l-50,SSt-6e. 


audwigAlfT,  Products 

I^^TKH  OVK-10Q  Digitf  Vole?  Ktfvr 

FLUKE  77, 13.  IS.  87  Uultimfttrs 


ic-asAT 


IC-H16/U16 


MDTmiXARADUS 

rmiimini  nnniri 


Hf^jitu  [>.Trfi  V 


rn 


Connect  Systems  (CSI) 

PR/VA  m  PA  rCH  V.  Duplex  8200, 

CS700 

TUNERS  STOCKED: 

NYE  MBV-A  3  Kilowatt  Tuner 


TH-TSA 


fwi 


Wanted:  HF  Radio  Technician 


d 


Panasonic 

SW  Radtos/Marirw 


VoCom/Mirage/Alinco 

Tokyo  HyPower/TE  SYSTEMS 

Amplifiers  &   5/8XHT  Gain   Computer  Interfaces 
Antennas  IN  STOCK 


GAG  ELECTRONICS  ART1 . 
Air  Disk.  3WL,  Morse  Coach 


FflEQtJENCY 
COUNTERS: 

iyHi-i.aoH2 


stocked;  JV1FJ*1270B, 

MFJ-1274.  MFJ*1224,AEA 

PK^8,  MFJ.1278T.  PK^232  MBX   MOTOROLA  AUTHORIZED  DEALER 


COifUfACtAL 

IHAM 

REPEATERS 

STOCKED. 

WRITE  FOR 

OUOT£S 


Kantronlcs 
KAM,  KPC  II, 

KPC IV,  Data  Engine 
DVR22 


Cnvercratt/CoaMseat  Slocked 


SHORTWAVE  RECEIVERS 
STOCKED 


W/F AX,  DRSI  PRODUCTS 


Professional 

Soldering 

Station 

48  Watts 

179 


METRON 

KW  HF  Mobile 

Amplifier 

Stocked 


m  POO  Hand  Held  Scanner  100 
ch.  Covers  27-54.  10fl-l74. 
406-513,  fiO0-9S0  MHz 


KACHINA  COMMUNJCATtOKS  DEALER 
AUTHORIZED 


JRC 

NRD-525, 
JST13S 


Alpha  Delta 
Products 
Stocked 


AEA  fsopofes 
(144,  220,  440 
MHz)|  Isoloop. 


EIMAC 
35O0Z 
S72B   6JS6C 
12BY7A5i 
6146B 

BIRD 
Wattmeters 
Elements 
In  Stock 


DEALER 

DIGITAL  FREQUENCy  COUNTERS 
OPTOEL£CTFION»CS  rrtodei  1 300  H/A.  O-130OMMz 
2210  H.  0-2200  UHz.  2606H.  UTC-^OOO 

Long-range  Wireless 
Tetephpne  lor  expof!  in  stock 


BENCHER  PADDLES. 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


Radioa  for  Bysiness, 
Gov  t,  2-way,  etc. 
Stocked  &  serviced. 
call  for  great  prices  J 


COMET  ANI£NMS 
STOCKED 


HEIL 

EQUrPMENT 
IN  STOCK 


Arnateuf  Radio  Course 


MjHAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable.  Intl  Wire 

OPTO  KEYERS  STOCKED 


Hy-GairtT<wrers 
wilt  be  s^iipped 
dif  ect  (o  yoy 
FREE  of 


New  TEN-TEC 

PARAGOM,   OMNIV 


irx  Towers,  Antennas, 

Motiile  Radio  moLints 

stocked.  Call. 


AMEftlTRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP..  512  BROADWAY.  NEW  YORK  CITY.  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


Um^M  Y€%rU  f^if  %# '^     LARGEST  STOCKING  HAM  DEALER 
now    Yuri%  wiiy  9    COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  S«  Habia  Espanol'' 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Momlay -Friday  9  AM  lo  §  30  P  M,       Thursday  to  8PM 
Saturday  4  Sunday  H5  A  M    to  5  F  M.  (Free  Parhing^ 


IRT/LEX- "Spring  St.  Slalion'V   Subways:   BMT- 
"Prince  Si.  Slalion".  IND-' F"  Tram^Bwy  Station" 
Bus:  Broadway  #6  to  Spring  SL  Path-9th  St./6th  Ave, 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM.  Mator^h 
la.  MAXOM,  Standard. 
Yaesu,  We  scat©  muriio- 
p^tties.  businesses,  Cwil 
Defense,  etc.  Ponabifers, 
mobiles,  bases,  re- 
peat&rs  . 


ALL 

SALES 
FINAL 


We  Stock;  AEA,  ARRL,  Ameco.  Amsrikon,  Antenna  Specialists,  Astatic. 
Aslron,  B&K.  B&W,  Bencher,  Bird,  Butternul,  CDE,  CES.  Cushcraft,  Daiwa, 
Eiruac,  H&nry.  HeiL  Hustler  Hy-Gatr^,  loom,  KLM.  Kantronics.  Larsen.  MFJ, 
J.W.  Miller,  Mtrage.  Nye,  Palomar.  RF  Products,  Saxton,  Shure.  Tempo, 
Ten-Tec,  TUBES.  Yaesu.  Vibroplex,  Duplexers.  Repeaters.  Scanners.  Radio 
Publications,  Unid^n,  Kenwood,  Maxon.  RFC. 

WE  HOm  STOCK  COMMERCIAL  COM UUKlCAtlQIlt SYSTEMS 
HAM  DEALER  INQUIRES  tNVTTED    PHONE  IN  VOUH  ORDER  A  BE  REIMBURSED 
CQMMCRCtAL  RADIOS  tttock«if  A  ««rvlc*d  on  prttfn(««s. 

Amateur  Radio  Courses  Given  On  Our  Premfses,  Call 

EAport  Ordsrs  Shipped  I mfwiecf lately.  TELEX  1  2-767  0 


FAX;  212-925-7001 
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Specifications* 

(From  the  FT-10Q0  Operating  Manual) 


General 

ReceMng  frequency  range:  100  kHz-30  MHz 
Transmitting  frequency  ranges: 
160  meters:      1.5-2.0  MHz 
80  meters:      3.5-4.0  MHz 
40  meters:      7.0-7.5  MHz 
30  meters:    10.0-10.5  MHz 
20  meters:    14.0-14.5  MHz 
17  meters:    18.0-18.5  MHz 


15  meters 
1 2  meters 
1 0  meters 


21 .0-21 3  MHz 

24.5-25.0  MHz 

28.0-29.7  MHz 

Frequency  accuracy:  <  ±0.5  ppm  at  room  temperature 

Frequency  stability:  <  ±2  ppm  from  0  to  -t-50''  C 

(except  FM:  <  ±200  Hz) 
(w/TCXO-1  option:  <  ±0.5  ppm  from  -10°  to  +60^  C) 

(except  FM:  <  ±150  Hz  from  OMo  +50°  C) 
Emission  modes:  LSB/USB  (J3E).  CW  (AlA),  FSM  (J1D,J2D),  AM  (A3E),  FM  (F3E) 
Basic  frequency  steps: 

10  Hz  for  J3E,  A1 A  and  J1 D 
100  Hz  for  A3E,  F3E  and  J2D 
Antenna  impedance:  16.5-1500(500  nominal) 
Supply  vottage:  100, 1 10,  1 17,  200,  220,  or  234  VAC  50/60  Hz 
Power  consumption  (approx.}:  94  VA  receive,  1050  VA  for  200  watts  transmit 
Dimension  (WHD):  420  x  150  x  375  mm 
Weight  (approx.):  25.5  kg  (51  lbs.) 
Transmitter 

Power  output:  Adjustable  up  to  200  watts  (50  watts  AM  carrier) 
Duty  cycle:  100%  at  100  watts 

50%  at  200  watts  (FM  &  RTTY,  3-minute  tx) 
Modulation  types 

SSB:  Balanced,  filtered  carrier 
AM:  Low-level  (early  stage) 
FM:  Variable  reactance 
FSK:  Audio  frequency  shift  keying 
Maximum  FM  deviation:  ±2.5  kHz 
FSK  shift  frequencies:  170, 425,  and  850  Hz 
Packet  shift  frequencies:  200, 1000  Hz 
Harmonic  radiation:  at  least  50  dB  below  peak  output 
SSB  carrier  suppression:  at  least  40  dB  below  peak  output 
Undesired  sideband  suppression:  at  feast  50  dS  below  peak  output 
Audio  response  (SSB):  not  more  than  -6  dB  from  400  to  2600  Hz 
3rd-order  IMO:  -36  dB  at  150  watts  PEP  (-31  dB  at  200  watts  PEP,  or  better) 
Microphone  impedance:  500O  to  600O 
Receiver 

Circuit  type:  quadruple  conversion  superheterodyne  {triple  conversion  for  FM) 
Intermediate  frequencies:  73.62  &  8.215  MHz  and  466  &  100  kHz 
Sensitivity:  (w/preamp  on,  for  10  dB  S/N,  0  dB  micro  =  1  micro  volt) 

100-250  kHz        250-500  kHz        0.5-1 .8  MHz 


SSB.CW  {2.4  kHz)      <  1 .25  pV 
AM  (6  kHz)  <10mV 

FM(29MHz)12dBSINAD 
Selectivity  ( -6/- 60  dB)! 
Filter  Modes 

2.4  kHz      all  except  FM 
2.0  kHz      all  except  AM,  FM 
500  Hz       CW,  RTTY,  Packet 
250  Hz        CW.  RTTY 
AM  (wide) 


<1  pV 
<8mV 


Min  -6dBBW 
2,2  kHz 
1.8  kHz 
500  Hz 
240  Hz 


<2pV 
<16pV 


Max-60dBBW 

3,8  kHz 

3.6  kHz 

1.2  kHz 

700  Hz 

14  kHz 


1.8-30  MHz 
<0.25pV 

<1  pv 

<.0,5pV 


6  kHz 

Dynamic  Range  (typical):  108  dB  (at  50  kHz,  500  Hz  BW,  RF  amp  off) 

Squelch  sensitivity.  1.8-30  MHz  (CW,  SSB,  AM):  <2.0  pV 

28-30  MHz  (FM):  < 0.32  pV 

IF  rejection  (1 .8-30  MHz):  80  dB  or  better 

Image  rejection  (1 .8-30  MHz):  80  dB  or  better 

Maximum  audio  power  output:  2  watts  into  4Q  with  <  10%  THD 

Audio  output  impedance:  40Q  to  80 
*  Specifications  are  subject  to  change,  in  the  interest  of  technical  improvement,  without 
notice  or  obligation. 


lect  different  filtering  for  each  receiver  (VFO), 
thus  allowing  a  slightly  different  form  of  the 
signal  on  each  receiver.  Experiencing  this  on 
stereo  headsets  will  make  a  believer  out  of 
you. 

Of  great  interest  to  SWLs  (shortvyave  listen- 
ers) is  the  capability  of  AM  diversity  reception, 
This  is  accomplished  by  placing  one  receiver 
in  USB  and  the  other  in  LSB,  then  tuning  the 
same  AM  signal 

Antenna  diversity  reception  can  only  be  ac- 
compiished  with  the  BPF-1  option  installed.  It 
aliows  the  use  of  a  separate  antenna  for  each 
receiver.  This  aids  in  reducing  multipath  dis- 
tortion of  received  signals,  particularly  when 
using  two  different  types  of  antennas  {i.e.  ver- 
tical/horizontal), 

What  I  Liked 

1 .  The  digital  display  is  excellent  and  can  be 
dimmed  at  the  push  of  a  button. 

2.  The  frequency  readout  can  be  set  up  to 
display  the  10  Hz  digit  (which  I  did). 

3.  Adjustable  front  feet,  no  pull  down  bail,  to 
set  the  height  and  angle  of  the  front  panel, 

4.  The  meter  is  large,  well-lighted ^  and  easi- 
ly read. 

5.  Selectable  attenuation  is  in  S-unit  steps 
(6  dB  each). 

6.  The  receiver's  RF  amp  can  be  switched 
on/off. 

7.  Capability  to  monitor  outgoing  signal  in 
SSB. 

8.  Two  VFO  knobs,  one  for  each  VFO. 

9.  Squelch  operable  in  all  modes, 

10.  Fast-tune  button  on  the  hand  mike  for 
yp/down  tuning. 

1 1 .  Complete  control  over  the  internal  keyer 
for  weight  and  tone.  You  can  even  simulate  a 
"bug"  (semi-automatic  key). 

12.  Selectable  (by  DIP  switch)  packet  tone 
pairs  and  RTTY  frequency  shift. 

WhatlDidntLike 

1.  The  tuning  knob,  although  using  incre- 
ments of  10  Hz,  seems  too  fast  for  me.  I  prefer 
a  really  slow  turns/frequency  ratio. 

2.  The  noise  blanker  caused  some  distor- 
tion when  strong  signals  were  present  on  a 
close  frequency. 

3. 1  noticed  a  distinct  dead  spot  in  the  receive 
er  at  3.932.1  MHz  (and  a  few  other  frequen- 
cies). I  once  noted  a  similar  problem  on  the 
Kenwood  TS-1 40  (at  other  frequencies).  It  cre- 
ates no  real  problem p  yet  It  is  disconcerting 
when  tuning  across  a  band  and  hearing  a 
momentary  dead  spot-  I  discussed  this  with 
Chip  Margelli  of  Yaesu  and  he  confirmed  the 
existence  of  the  unusual  problem- 

4.  When  entering  a  frequency  via  the  key- 
pad you  must  remember  to  insert  a  zero  be- 
fore the  actual  frequency  for  those  below  10 
MHz. 

5.  Having  99  memories  is  not  to  my  personal 
liking.  I  cannot  remember  what  is  stored  in 
each  and  prefer  to  use  either  the  keypad  or 
VFO  for  frequency  control.  I  can  see  where 
they  would  be  nice,  however,  for  specialized 
uses  such  as  RTTY  or  packet, 

6.  The  cooling  system  only  provides  contin- 
uous duty  at  50%  power  on  RTTY.  Full  power 
output  is  limited  to  three  minutes  duration. 
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The  En  sides  of  the  Rig 

The  FT~1 000  is  a  new  and  different  breed  of 
transceiver,  Yaesu,  drawing  upon  its  success- 
es in  the  past  with  modular  construction,  has 
made  this  newest  rig  with  a  modular  design, 
using  many  surface  mount  components.  I  see 
very  little  inside  the  transceiver  that  can  be 
considered  user-serviceable,  but  the  modular 
design  will  probably  make  service  easier  for 
the  technician  and,  therefore,  less  expensive 
for  the  owner. 

The  cooling  system  is  novel,  as  )t  uses  an 
internal  squirrel  cage  fan  instead  of  the  usual 
computer-type  biaded  fan.  It  is  very  quiet! 

Optional  Features 

The  FT-1000  has  a  number  of  options  avail- 
able. The  BPF-1  Band  Pass  Filter,  TCXO-1 
High  Stability  Master  Reference  Oscillator, 
and  optional  IF  Crystal  Filters  are  the  most 
popular. 

The  BPF-1  allows  the  subreceiver  to  be 
tuned  to  any  frequency,  using  a  separate  an- 
tenna. It  has  1 1  receiver  bandpass  filters  and 
a  switchable  attenuation  network. 

The  TCXO-1  provides  improved  frequency 
stability  (see  the  specifications  Hst), 

A  maximum  of  five  crystal  filters  may  be 
installed  In  the  455  kHz  3rd  IFs.  They  cascade 
with  the  eight  factory-installed  filters  and  are 


*'lf  nothing  else 

justifies  the  price  of 

this  transceiver,  the 

quietness  of  the 

receiver  does/' 


mm 


available  in  2.4  kHz,  2.0  kHz,  500  Hz,  and  250 
Hz  for  the  main  receiver  and  600  Hz  for  the 
subreceiver. 

Other  options  include  the  CAT  (RS232C  lev- 
el converter)  and  the  DVS-2  Digital  Voice  Sys- 
tem for  recording  received  signals  for  instant 
replay  or  tor  canning  outgoing  messages, 
such  as  CDs. 

Overall  Marks 

I  have  to  rate  the  FT-1000  as  a  very  fine 
piece  of  equipment  and  give  the  receivef  ex- 
tremely high  marks  lor  quiet  operation.  Addi- 
tionally, having  the  dual  frequency  receive  ca- 
pabilities, rather  than  only  two  VFOs,  aids 
immensely  in  reception  capabilities. 

As  mentioned  earlier,  when  comparing  its 
receiver  to  those  found  in  current  equipment 
of  like  monetary  value  from  other  manufactur- 
ers, the  FT-1000  beats  all. 

Is  it  worth  the  list  price  of  $3399  {FT-1000D 
with  all  options  lists  at  $4399)?  I  have  to,  when 
comparing  it  to  other  rigs  on  the  market,  say 
yes.  I  hope  some  of  the  new  technology  used 
on  the  FT-1000  will  soon  be  applied  to  the 
lower-priced  rigs,  thereby  becommg  available 
to  many  more  hams. 

Thanks  to  those  fine  folks  at  EEB,  323  Mill 
Street  NE,  Vienna  VA  22180  for  the  loan  of  an 
FT-1 000  for  this  review. 


finding 

DIGITAL 

waveform 

PROBLEMS 


The  frequency  domain  approach  can 
often  show  problems  clearly,  which 
only  close  examination  in  the  time 
domain  with  exotic  equipment  will 
reveal. 


time 

For  example,  a  circuit  used  for  digital 
scope  evaluation  appears  to  produce 
the  square  wave  of  a  4-bit  counter.  The 
signal  has  a  fast  nsetime  (around  1  ns.) 
and  some  overshoot  like  that  found  in 
any  digital  system.  This  viewed  on  an 
analog  100  MHz  scope  is  shown  in  fig. 
7.  Looks  conventional,  doesn't  it? 
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The  same  signal  is  then  applied  to  the 
Spectrum  Probe®,  (20  dB  aiten.  added 
to  keep  RF  components  within  the 
logarithmic  range.)  Two  major 
problems  are  visible  in  fig.  8.  Why  are 
very  high  spectral  line  levels  present 
which  are  approximately  15  MHz. 
apart?  The  other  problem^  which  can't 
be  shown  easily  in  the  photo,  is  the 
alternating  amplitude  of  the  spectral 
line  components  —  which  indicates 
that  significant  low  frequency 
components  are  present  in  the  signal 


107  SPECTRUM  PROBE 


coverts  your  scope  into  a 
100MHz  spectrum  analyzer 
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Smith  Design    1324  Harris 

Dresher,  PA  19025     {215)  643-6340 

Dealer's  inquiry  invited, 
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NBO 


'Name  Brands  Only' 

Home  Sateliite  Store 


^HiZaBBe! Master 


10ft  C/KU 


unlden 


UST-9000 
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Complete  System  -  $988 

only  $25  /mo* 

Including  Receiver,  10'  Antenna,  40* 
LNB,  Polarotor,  IS"  Ball  Actuator, 
100ft.  Cable  &  Connectors  and  Tolt- 
Free  Installation  Help. 

*  100%  financing  available  to  all 
credit  approved  customers.  Call  for 
immedlata  credit  epproval  over 
the  phone.  We  make  ift  easy! 

NBO  is  your  source  for  all 

the  popular  satellite 

systems  and  components, 

as  well  as  programming, 

Call  For 


CATALOG 

1-800-346-6466 


¥tSA 


WoalaiCard 


y-tv^ 


NBO  Distributors,  be, 
563  t-L  Palmer  Way,  Carlsbad,  CA  &2008 
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Nyinber?  on  your  Feedback  card 


The  SPC  Transmatch 

Improved  performance  for  20  through  10  meters 

byL.  B.CebikW4RNL 


INPUT  for 


With  the  abundance  of  reasonably 
priced  commercial  transmatches  and 
an  equally  large  number  of  articles  on  inex- 
pensive home-brew  units,  there  seems  little 
that  anyone  could  add  to  antenna  mncr  ideas. 
Little,  that  is,  unless  you  use  an  all -band  wire 
antenna.  Then  the  limitations  of  commercial 
and  general  ham  designs  begin  to  show  up. 
On  10  meters,  one  of  the  capacitors  runs  out 
of  minimum  capacitance  a  shade  before  the 
SWR  drops  to  I :  K  The  coil  matches  only  as  it 
hits  the  stop.  Converting  the  10:1  SWR  to  50 
ohms  for  the  transmitter  seems  to  exceed  the 
utiit's  abilities,  even  though  it  perfonns  well 
on  every  other  band. 

If  you  only  wish  to  flatten  a  2:1  or  3:1 
SWR,  you  may  never  encounter  these  prob- 
lems on  any  band.  However,  center-fed  Zepp 
and  variations  on  the  G5RV  antennas  can 
present  the  transmatch  with  complex  combi- 
nations of  resistance  and  reactance.  With 
enough  reactance  at  the  transmatch,  normal 
all-band  components  and  construc- 
tion may  provide  a  poor  match  at 
10,  12  and  15  meters. 

The  problem  is  with  the  all-band 
design  concept.  My  commercial 
transmatch  covers  160  to  10  me- 
lerSj  with  a  36  |iH  inductor  and  a 
pair  of  240  pF  air  variabies  in  a 
standard  T  circuit.  This  is  all  en- 
closed in  a  case  allowing  a  half- 
inch  space  between  the  components 
and  the  chassis  or  case  metah  Al- 
though the  tuner  is  compact  and 
versatile,  the  high-value  components  have 
high  minimum  values  as  well.  The  capacitors 
are  rated  at  40  pF  minimum,  which  looks 
more  like  45  or  30  pF  with  the  case  closed. 
Minimum  inductance  is  not  listed  for  the  ro- 
tary inductor,  but  between  1  and  2  |jH  would 
be  a  good  guess,  especially  with  its  2V^-inch 
external  lead  to  ground. 

Transmatch  Performance 

The  standard  T  circuit  {with  series  capaci- 
tors and  a  shunt  coil)  is  a  high-pass  filter.  It 
does  little  to  suppress  harmonic  energy.  The 
SPC  circuit  (as  WIFB  calls  it),  shown  for 
comparison  with  the  T  in  Figure  1,  is  claimed 
to  provide  an  estimated  20  dB  of  harmonic 
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suppression.  Of  course,  we  will  only  achieve 
the  rated  selectivity  if  we  can  maintain  a  high- 
loaded  circuit  Q.  Normally j  stray  capaci- 
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Figure  L  Comparison  of  T  (I  a}  and  SPC 
(J  b)  transmatch  circuits. 
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tance  and  inductance  are  low  Q.  Some  de- 
signs use  an  additional  fixed  coil  just  for  10 
meters,  sacrificing  variability  for  higher  Q. 
In  my  commercial  tuner,  on  10  meters,  most 
of  the  circuit  capacitance  and  inductance 
come  from  stray  sources  in  the  wiring  or  the 
component  construction.  Just  convening  its 
design  to  the  SPC  circuit  would  not  achieve 
much,  but  the  conversion  would  lengthen  the 
14-inch  long  unit  by  another  10  inches  by 
replacing  the  single-section  capacitor  with  a 
split -stator  version. 

Nonetheless,  I  consider  my  commercial 
unit  a  good  tuner  of  its  kind.  To  solve  the 
problem  of  achieving  high  Q,  high  capability 
10  meter  matching,  we  may  have  to  give  up 
the  idea  of  an  all-band  design.  A  20-through- 
10  meter  design  to  cover  the  "upper"'  HP 
bands  offers  a  much  better  chance  for  nearly 
optimal  performance.  However,  we  can 
achieve  that  performance  only  if  we  remem- 
ber all  the  hints  various  writers  have  given 
about  component  selection,  layout^ 
and  materials.  Since  so  many  com- 
mercial and  ham  designs  seem  to 
have  forgotten  some  of  these  tips, 
perhaps  I  should  offer  a  few  words 
about  transmatches,  even  if  only  to 
jog  the  memory. 
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Component  Values 
and  Construction 


Figure  2.  Schematic  for  the  20-10  meter  SPC  transmatch. 


Photo  A.  Interior  view  of  the  20-10  meter 
SPC  transmatch. 


The  first  step  to  achieving  better 
10-meter  performance  while  not 
losing  all  versatility  in  the  trans- 
match was  to  scale  down  components  for 
assured  coverage  from  20  through  10  meters. 
50  pF  capacitors  with  a  5  [IB  coil  would 
provide  more  than  enough  range  for  20  me- 
ters. They  would  also  maximize  chances  for 
low  enough  minimum  values  to  perform  well 
on  10.  The  SPC  circuit  requires  one  single- 
section  capacitor,  one  split-stator  capacitor, 
and  a  rotary  inductor  for  infinite  tuning 
choices. 

Among  the  best  transmatch  capacitors  on 
the  new  and  surplus  market  are  a  series  of 
Johnson  {now  produced  by  Cardwell)  4.5k 
volt  units.  For  high-power  use,  1  prefer  these 
units  with  0.125-inch  plate  spacing  to  units 
with  0,075-inch  or  2-mm  spacing.  The 
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$12, , 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur- 
chased the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  $12,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry.. .offer 
ends  January  31,  1991. 

if  iri^  MONEY  SAVING  coupons  it  if 

G^t  ^peciai  savings  on  th0  scanne/s 
iist&din  this  coupon.  This  coupon  must 
be  inciuded  ^iW  your  prepaiti  ofdet 
Credit  cardst^  p^rsonaf  checks  and  Quan- 
tity <fiscotjnts  are  &xciuded  from  this 
offer.  Offer  vaiid onty  on  prepaid ordefS 
msit&d  directly  l  o  Com  municatioris  Bee- 
tronics  fn c,  P.O.  Box  1045-  Dep t  UN  14,       ■  • 
Ann  Arbor  Michigan  48 10&-1 045  US.A 
Coupon  Qxpir&s  Jartu&ry  31,  1991. 
Coupon  maynott>e  osed  in  co  nj  un  ction 
with  &ny  other  offer  from  CEi.  Coupon 
may  bs  photocopied   Add  St 2, 00  tor 
si^ippipg  in  th^  continentut  USA. 

RELM  RH60e8-A $419.95 

HELM  RM25e6-A  ...,,„ $294.95 

Bearcat  SOOXLT^A $229.95 

8«arcat  200XLT-A $229.95 

Bearcat  1 0OXLT-A .$1  79.95 

Bearcat  70XLT-A $1  39.95 

Bearcat  55XLT*A. $99.95 

Bearcat  210XLT-A $1 64.95 

Uniden  CAWD-A1 $144.95 

Uniden  RD3XL-A1  .$144.95 

Uniden  RD9XL*A,.. $119.95 

ii^tik^  VALUABLE  COUPON  i^iri^it 

Bearcat?  760XLT-A 

List  price  $499.95/CE  price  $254.95/SPEClAL 
iB'Bmndk  fOCChmnnml  «  CrfmialimmM  *  AC/DC 

Frequency  range:  29-54.  It  3-1 74,  406-5  12. 305-BSG  MHz 
Excludes  3S3.9Q7S-B49.0f  25  snd  B6S.9875  894  Of  25  MHz. 

The  Bearcat  760XLT  has  100  programrrable  chan- 
r\e\3  organized  as  five  charinel  banks  for  easy  use, 
and  1 2  bands  of  coverage  including  the  800  MHz, 
band.  The  Bearcat  760XLT  mourts  neatly  under 
the  dash  and  connects  directly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use,  6- 
5/16  "Wx1%"  Hx7H"D.  iyodelBC590XLT-A1  is 
a  similar  version  without  the  800  MH2  band  for 
a  new  low  price  of  oniy  $194.95.  Order  today. 

MEW!  Uniden"^  Telephones 

AM470P-A  Urtiaen  answering  machine $69,95 

AM464'A  Uniden  answering  maciiine , , .  S49.95 

AM468V- A  Uniderj  answering  machine S49.95 

AftMSO-A  Urffdefi  ariswerlng  machine. S49.95 

AM480-A  Uniden  answering  machine S69.95 

FP3iO0'A  Untden  fealu re  phone , S34.95 

FP302'A  Ufiidsn  feature  phone £49.95 

FP3Z0S*A  Urtfdert  featLire  speakerphome. .....       .  549.95 

FP322S-A  Uniden  feature  speaKerphone $59.95 

XE570' A  Unid9n  cafdle3$  phone S74.95 

XE432S-A  Unicfen  cordless  speakerphone $  1  09  95 

XE77TS-A  Umden  cordless  speakerphpne $1  09.95 

BTt  00-A  Umdsn  Trimstyfe  phone Si  7.95 

KT2B0-A  Umden  Family  phorie  with  91 1  feature  . . .  $29.95 
FFT  SO'A  Unidwn  Executive  phone  .      .  S39.95 

RELM""  RH256B-A 

List  prfce  S587.50/CE  price  $299.95/SPECiAL 
iB  Channmt  *  25  Watt  TranscBlvor  «  Prioritif 

The  HELM  RH256B  ^s  a  sixteen-channel  VHF  iand 
mobile  transceiver  designed  to  cover  any  frequency 
between  1 50  to  1 62  MHz.  Since  this  radio  is 
synthesized,  no  e3<pensi^/e  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  nighty  day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH2  5  6  makes  an  ideal  radio  for  any  poiice 
or  fire  department  volunteer  becauseof  its  low  cost 
and  high  performance  A  60  Waff  VHF  150-162 
MI-Ie.  version  called  the  RH606B-A  is  available 
for  $429.95.  A  UHF  1 5  watt,  1 6  channel  version  of 
this  radio  calied  the  RU156B-A  is  also  availabfe 
and  covers  450-482  MHz.  but  the  cost  isS454.95. 


*  •  *  Uniden  CB  Radios    *  •  * 

The  Uniden  line  of  GJtizens  Band  Radi^o  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment. 
Uniden  CB  radios  are  so  reliable  ttiat  they  have  a  two 
year  limited  warranty.  From  the  feature  packed  PRO 
31 OE  to  the  31 OE  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today. 

PR0310E-A  Uniden  40  Ch.  Portabie/Mobite  CB . . .  SS3.95 
Pn0330E-A  Uniden  40  Ch.  Remote  mounl  CB...$104,95 

£R100-A  Uniden  Emergency  C8  Mobite 14995 

GRANT'A  Uniden  40  charnel  SSB  CB  mobile . . . .  $1 65.95 

K:1  a2-A  Uniiien  40  channel  SSB  CB  mobile $11 9.95 

FH051  OXL'A  Untd0n  40  channel  CB  Mobile' $38.95 

PfiOSI  OAXL-A  Uniden  CB  Mobile  with  antenna  . . .  S49.95 

PRO520XL-A  Un(^9n  40  Channel  CB  Mobile $56  95 

Pnoe40E-A  (^r^/de^  40 channel  SSB  CB  Mobile  . . .  Si 37. 95 
PROeiQE'A  Untden  m  channel  SSB  CB  Base     .  $174  95 

itiirit  Unidsn  Rmdmr  Deiectarsit  it  it 

Buy  the  finest  Untden  radar  detectors  from  CEI  today. 

RD3XL-A  Uniden  3  band  radar  detector Si  59.95 

RD8'A  Uniden  vJsor  mount  radar  detector $69  95 

RD9GTL-A1  Urr/de  n"  Passport' slie  radar  detector  $99  95 
RD9XL*A1  Uniden  'fulcro"  gaze  radar  deiocior        $124  95 

RD27-A  Uniden  visor  mount  radar  detector. . , $S4,95 

RDSSGT-AO'n/c^enrennote'JTiouini  radar  detector. .  .S1 19.95 
CARD-AI  U  ni  den  credit  card  size  radardetect  or. . .  $159-95 

Bearcat®  200XLT-A 

List  price  $509.95/CE  price  $239.d5/SPECIAL 
fl-Bmrtd,  200  Ch^nnmi  •  BOO  MHi.  Hmndhmld 
S^mr^h  «  Limit  •  Hold  •  Priority  *  Lockottt 

FTequency  range.  29-54^  116-1  74,  406-512,  806-956  MHz. 
Exciudes  823  9875  849.0125  and  8e8.9S75'894  0t  25  MHz. 

The  Bearcat  200XLT  sets  a  new  standard  for  hand- 
held  scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage.  If  you  want  a  very  similar  niodel  without 
the  800  MHz,  band  and  100  channels,  order  the 
BC  lOOXLT'A  for  only  $169.95.  Includes  antenna, 
carrying  case  with  belt  loop,  ni-cad  battery  pack, 
AC  adapter  and  earphone.  Order  your  scanner  now. 

Bearcat®  800XLT-A 

List  price  $549.95/CEprice$239.95/SPECIAL 

i2^BBndf  40  Ch^rtn^l  9  Mo-cry aial  sc«rrner 

Priority  eontroi  •  Search/ Scan  •  AC/OC 

Bands;  29-5^,  118-174,  406-512.  806-9)2  fvfHz. 
Mow...nothfttg  mMoludmd  In  thm  SOe-9fg  9tMx.  ^mt*d. 

The  Uniden  SOOXLT  receives 40  channels  in  two  banks. 
Scans  15  channels  per  second.  Size  9%  '  xAvy  x  1  2V3/' 
With  nothing  excluded  in  the 306-91 2  MHz  band,  this 
scanner  is  an  excellent  choice  for  law  entorcenrient 
agencies.  tfyoudonotneedtheSOO  MH2:.  band^  a  similar 
model  called  the  BC  21  OX  LT-A  is  avaiiablefor  $  1 76,95. 

HEW!  Bearcat®  147XL-A 

List  price  $  1 89.95/CE  price  $94.95/SPEClAL 
lO-Bmndf  fH  Chmnnal  •  Ho-cry^iml  *cmttnmr 
Priority  control  «  Wamtifr  •#«/cfi  •  AC/UC 

Bar}ds:  29-54,  ^36- 174,  406-512  f^Hz, 
The  Searcaf  147XL  is  a  16  channel,  programmable 
scanner  covering  ten  freq  uency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  ail  channels  to  prevent  missed  transmissions,  A 
mobile  version  called  the  BC560XLT-A  featuring  pri- 
ority,  weather  search,  channel  lockout  and  more  is 
available  for  $94.95  CEi's  package  price  includes 
mobile  mounting  bracket  and  rnobile  power  cord. 

NEW!  Rangei^  RCI2950-A 

List  price  $549.95/CE  price  $249.95/SPEClAL 
fO  Motor  Mobilo  Transcoivmr  *  mgliai  VFO 
Fuii  Band  Cov«r«g#  •  JUhModa  Oparailon 
BackiltiiqiMid  crymtmi  dimplmy  *  Auto  Bquofch 
RiT  •to  Pragrmmmabio  Momory  PoMtti^nm 

Frequency  Coverage:  28.0000  MHz.  to  2^.^999  MHi. 

The  Ranger  RCI2950  Mobile  10  Meter  Transceiver 
by  Ranger,  has  everything  you  need  for  amateur 
radio  communications.  The  RF  Power  control  fea- 
ture in  the  RCI2950  allows  you  to  adjust  the  RF 
output  power  continuously  from  1  watt  through  a 
fuil  25  watts  output  on  USB,  L3B  and  CW  modes. 
The  RCI2950  also  features  a  noise  blankar,  roger 
beep,  PA  mode  and  more.  The  Mic  Gain  Control 
adjusts  the  gain  in  transmit  and  PA  modes  to 
maximize  talk  power.  Digital  VFO.  Built-in  S/RF/ 
MOD/SWR  meter.  Frequency  selections  may  be 
made  from  a  switch  on  the  microphone  or  the  front 
panel.  There  is  even  a  repeater  split  switch  for 
repeater  off  sets.  The  RCI2950  lets  you  operate 
AM.  FM,  USB,  LSB  Or  CW  for  full  mode  operation. 
The  digitally  synthesized  frequency  control  gives 
you  maximum  stability.  There's  also  RIT  {Receiver 
Incremental  Tuning)  to  give  you  perfectly  tuned 
signals.  With  memory  channel  scanning,  you  can 
scan  ten  pre  set  frequencies  to  keeptrackof  all  the 
action-  An  optional  CTCSS  tone  board  is  available 
(order  #  RTONE)  for  $59.95.  For  technical  ques- 
tions, call  Ranger  at  714-858-4419.  Order  your 
Ranger  RCI2950  from  CEI  today. 


BC760XLT 

eOO  MHz. 
mobile  scanner 

SPECIAL! 


CIRCLE  1 2 1  ON  RHAOER  SERVtCE  CARD 


ir irir  Em tBndo d  SerWco  Con trm c f    iritis 

If  you  purchase  a  scanrker,  CB,  radar  detector  or  cordless 
phone  from  any  store  in  ttie  U.S.  or  Canada  withtn  the  last  30 
davs,  you  can  get  up  to  four  years  of  extended  service 
cortlract  from  Warrantech.  This  service  exiensi^on  plan  begins 
^fter  the  nfra nu fact y fee's  warranty  exptres.  Warrantecfi  will 
perform  all  nece&ssry  Eat)Or  and  wHI  not  charge  ior  rerurn 
5hipprr>g.  Extended  service  contracts  are  not  refundabEeand 
apply  only  io  Ihe  onginal  purchaset.  Warraintech  does  not 
have  ari  exiended  warranty  plan  tor  handheld  scanners.  For 
mobile  or  base  scanners,  CB  radios  or  ?adar  deteclors  a  1 
year  extended  warranty  is  ST9.99.  two  years  is  $39.99  and 
four  years  1$  $59.99.  Order  your  service  contract  today. 

OTHER  RADtOS  AND  ACCESBORIMB 

BCSSXLT'A  Bearcat  10  channel  scanner S  1 1  4.95 

AD1  OO-A  Ptug  in  wall  charger  for  0C5SXLT $  1 4.95 

PSOOt -A  Cigarette  lighter  cable  for  BC&5><LT.    ..    $14.95 

VC001  -A  Carrying  case  tor  BC55XLT $1  4.95 

BCZOXLT'A  Bs^rcst  20  channel  scanner ...  £159.95 

5C172XLA  Bearcat  20  ctiannei  scanner       $t34.95 

BCl 'A1  Bearcat  Information  scanner  wilh  C8.  . . .  S1  19.95 

BC310A-A  Bearcar  Information  RadEO    ..    $79.95 

BC330A-A  Bearcat  Information  Padl^O $104.95 

UC102-ARege/^CKVHF2ch  1  Watt  transceiver  $1^4  95 
UC202-A  Hegency  VHF  2  Ch,  2  Watt  transceiver. ..  $1  49.95 

VM200XL-A  Unicfen  Video  monitoring  system $1  79  95 

BP205-A  NhCad  batt  pack  lor  8C200/eCl OOXLT. . .  $39.95 
FBE-A  Frequency  Directory  for  Eastern  U.S.A... .  .$14.95 

FBW'A  Frequency  Directory  tor  Western  U.S. A Si 4.95 

RFD1 '  A  M  L IL,  I N,  KY,  OH,  Wl  Frequency  Directory  ...  $  1 4.95 

RFD2-A  CT,  ME,  MA,  NH,  Rl.  VT  Directory $14.95 

RFD3-A  DE,  DC.  MD.  NJ,  MY.  PA,  VA,  WV  Orr $14.95 

RFD4' A  AU  AR.  FL.  G A  LA  MS,  NQ,  PR.  SC.  IN.  VI . .  SI  4.95 
RFDS-A  AK.  fD.  lA  MN,  MT,  ME  IV D,  OR.  SD,  WA  WY  . . .  $  1  4.95 
RFD6'A  CA,  NV,  UT,  AZ,  HI,  GU  Freq,  Directory. ...  $14  95 
RFOT'A  CO.  KS.  MO,  N  M.  OK,  TX  Freq.  Directory  ....Si  4.95 

SMH'A  Scanner  Modification  Handbook $14.95 

ASOA  Airplane  Scanner  Directory. ..$14.95 

SRF-A  Survtval  Radio  Frequency  Directory  .....  $1  4.95 
TSG- A  "Top  Secret  Registry  of  US  Govt  Freq       $14  95 

TTC'ATune  Jn  on  telephone  calts _  $14.95 

CBH-A  0ig  CB  Handbook/ A\1/FM/Freeband $14..95 

TIC- A  Techniques  for  I nlerceptingCommunicat I on&  . .  .$14.95 

HHF' A  Railroad  frequency  directory $14.95 

EEC-A  Embassy  A  Espionage  Communication^. . ..  $14.95 
CI E' A  Covert  Intelligence.  Elect.  Eavesdropping       $14  95 

MFF-A  Midwest  Federal  Frequency  directory. $1  4.95 

A60-A  Magnet  nnount  mobile  scanner  antenna  . . .    S34.95 

A70- A  Base  station  scanner  antenna £34.95 

USAMM'A  Mag  mount  \/HF  ant.  wj  1  2  cable $39.95 

tISAK'A  %    hole  mount  VHF  ant  w/  17  cable $34.95 

Add  $4 .00  Shi  pping  for  al  I  accessories  ordere  d  at  the  sam  e  t  i  me. 
Add  $12.00  shipping  per  radio  and  $4.00  per  antenna. 

BUY  WITH  CONFIDENCE 

To  ff •  t  th*  fmm  f «t t  €iml  iv9ry  frttm  C  E/  of  an  y  sc  an  n  er,  sen  d 

or  phone  your  order  directly  to  our  Scanner  Distribution 
Center!"  Michigan  residents  please  add  4%  sa^es  tax  or 
supply  your  tax  I.D.  number.  Written  purchase  orders  are 
accepted  from  approved  government  agencies  and  most 
we^l  rated  firms  at  a  10%  surcharge  for  net  10  billing.  All  sales 
are  subject  to  availability,  acceptance  and  verification,  On 
accredit  card  orders,  tile  ship  to  address  must  exsc^^y  match 
the  credit  card  bill  ing  address.  If  the  billing  address  is  a  P.O. 
Box  or  3  P.O.  Box  Zip*  Code,  UPS  can  not  deliver  10  that 
address.  When  this  occurs,  the  order  must  be  shipped  by 
mail  at  a  higtier  cost  to  you  To  avoid  this  extra  charge,  you 
may  mail  us  a  check  with  your  order  Prices,  terms  and 
specifications  are  subject  to  change  without  notice.  AH 
prices  are  in  U.S.  dollars.  Out  of  stock  items  wi^K  be  placed  on 
backorder  automatically  or  equivalent  protiuct  substliuied 
unJess  CEI  is  instructed  differenHy.  A$5.00  additionai  hand- 
ling tee  will  be  charged  for  all  orders  with  a  merchandise 
total  under  $50.00.  Shipments  are  F.O.  B.  CEI  warehouse  m 
Ann  Arbor,  Michigan.  No  COD's,  Most  items  listed  have  a 
manufacturer's  warraniy.  Free  copies  of  warranties  on  these 
products  a  re  available  by  writing  to  CEI.  Non-certiHed  checks 
requjre  clearance.  Not  responsible  f or  typographiical  errors 

Mall  ord«r«  to;  Conn municat ions  Electron icC 
Box  1045.  Ann  Arbor^  Michigan  48106  U.S.A.  Add 
$1  2.00  per  scantierfof  U.  PS.  ground  shipping  and 
[handling  in  tlie  continental  U.S,A.  For  Canada, 
Puerto  Rico,  Hawaii,  Alaska,  or  APO/FPO  delivery. 
shipping  charges  are  two  times  continental  US. 
rates.  If  you  have  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  may  cal  iand  place  a  credit  card 
order  5%  surcharge  for  billing  to  Am  erican  Express. 
Order  toli-free  in  the  U.S.  Dial  800'USA-SCAN. 
In  Canada,  diaf  800-221-3475.  FAX  anytime,  dial 
313-971-6000.  If  you  are  outside  ihe  US  or  in 
Michigan  dial  313-973'88S8.  Order  from  CEI  today. 

Scanner  Distribution  Center"  and  CEI  logos  are  trade- 
marks d  Communications  Electronics  Inc. 
Sale  date$  7/1  Sy&O  -  1/31/91  AD#071590-A 

CopyrfgM©  1 990  Cotntfrunicotlons  EloctronlcB  Inc. 

For  credit  card  orders  call 

1-800 -USA- SCAN 


Tim 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Diwision 

PO.Box  104  5  DAnnArt>or  Michigan 48 106- 1045  US.A. 
For  order*  call  31 3'973-eesS  or  FAX  31 3-971-6000 


y  soc  COAX 


15"    sac  COAX 


~\ 


^^ 


WSRE  AWTENWA 
10^'  — 


IM    W2DU-TVPe 

CHOKE  eALUM 


TRANSCEIVER 


TRAMSMATCH 


34'  45oa 

PflffALLEL 
FEEOLINE 


HOUSE  ENTRV  POIMT 


Figure  3.  All-band  wire  antemia  system  used  at  W4RNL. 
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Figure  4.  Simple  2 -piece  aluminum  transmatch  case. 


present  J  54- 12  unit  is  equivalent  to  the  1950s 
50E45,  while  the  154-508  split-stator  model 
is  the  old  50ED45.  Both  units  have  52  to  53 
pF  as  their  maximum  values  and  10  to  II  pF 
as  minimum  values.  Capacitance  meter  mea- 
surements confirmed  the  figures.  New  units 
cost  above  $35  and  $60,  respectively, 
but  you  may  be  able  to  find  good  quality  units 
of  either  model  at  hamfests. 

What  gives  these  units  their  low  minimum 
values  is  the  use  of  trapezoid  end  plates  pre- 
senting the  least  capacitance  to  stator  plates - 
Until  RF-rated  acrylic  end-plate  units  be- 
come generally  available  in  a  variety  of  val- 
ues, the  Johnson-Card  well  units  arc  among 
the  best  high-power  units  around.  A  British 
firm  (Nevada  Communications)  has  intro- 
duced 250  pF,  2-mm  plate  spacing  units  that 
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have  minimum  values  of  13  pF  per  section. 
MiUen  16000-series  (e.g.,  the  16550  and 
16100)  capacitors  (now  distributed  by  Cay- 
wood)  are  also  promising  if  you  must  pur- 
chase new  units,  These  6  kV,  0.171-inch  air 
gap  units  will  handle  any  amateur  power. 
They  cost  slightly  more  than  new  Johnsons. 
Their  minimum  values  are  barely  higher  than 
the  Johnson  units.  (At  hamfests,  be  careful 
with  old  battleship  capacitors,  i.e.  units  heav- 
ily framed  in  metaf  One  of  my  35  pF  maxi- 
mum units  only  goes  down  to  17  pF  mini- 
mum. It  may  be  useful  for  something,  but  not 
for  this  transmatch.) 

For  the  rotary  inductor,  I  had  to  settle  for 
something  a  bit  larger  than  5  jiH.  The  same 
Knoxville  hamfest  thai  provided  the  two 
needed  capacitors  (through  the  sharp  eyes  of 


my  friend,  KA4SAL,  who  got  them  for  only 
$5  each)  also  produced  an  old  military  anten- 
na tuner  coil.  It  probably  came  from  a  TN- 
339  military  tuner,  which  is  similar  to  the 
BC-939.  Fair  Radio  Sales  has  recently  listed 
the  339  at  $  125  used  and  the  coil  at  about  $16. 
Measurements  on  the  inductor  with  a  grid  dip 
meter  yielded  about  0.6  to  6.5  \i^  from  one 
end  to  the  other. 

The  inductor  appears  to  be  like  the  current 
B  &  W  3851,  which  lists  new  in  tiie  $80 
range.  Ceramics  may  have  improved  since 
WWn,  The  physical  size  of  the  end  plates  and 


Photo  B.  Panel  view  of  the  transmatch  at  the 
W4RNL  operating  position. 

braces  is  greater  than  planned,  with  outside 
dimensions  of  about  3"  x  5^'  x  6".  However, 
the  range  of  the  roughly  2  "  diameter,  2"  long, 
12 -turn  rotary  inductor  inside  the  frame  is 
just  about  right.  The  #12  tinned  copper  wire 
is  sized  for  high  power. 

The  use  of  ceramic  rather  than  metal  end 
plates  helps  to  reduce  stray  capacitance  be- 
tween coil  turns  and  ground.  In  fact,  none  of 
the  metal  bars  between  end  plates  will  be 
grounded.  Every  source  of  stray  capacitance 
will  be  minimized.  As  with  capacitors,  RF- 
rated  acrylic-supported  rotary  inductors  are 
beginning  to  appear.  Again,  Nevada  has  in- 
troduced a  30  |JH  coil  with  a  minimum  in- 
ductance of  about  1  [iH.  Properly  designed, 
only  these  types  of  units  wOl  surpass  the 
ceramic  unit  in  minimum  inductance  value 
and  in  potential  circuit  strays.  For  the  $5 
price,  the  surplus  ceramic  inductor  is  quite 
adequate. 

Transmatch  Construction 

To  minimize  stray  inductance  and  capaci- 
tance, the  transmatch  uses  the  simplest  possi- 
ble design.  (See  Figure  2,)  It  contains  no 
SWR  circuit,  since  there  is  already  one  in  the 
line.  The  one  concession  to  convenience  is  an 
**iii-out"  switch,  a  ceramic  unit  capable  of 
handling  fairly  high  power.  Having  a  ham 
dad  (WIBUK)  with  a  good  junk  box  helped 
here. 

The  circuit  also  contains  no  balun  trans- 
former. My  particular  antenna  system  makes 
one  unnecessat^,  as  Figure  3  demonstrates. 
The  102-foot  antenna  uses  34  feet  of  450 
ohm  parallel  feeder  to  reach  the  side  of  the 
house.  However,  that  is  about  15  feet  from 
the  equipment-  Using  a  home-brew  version 
of  the  W2DU  choke-style  baiun  (not  a  trans- 
former), I  convert  directly  to  coaxial  cable 
at  the  house  entry.  Radio  Works  sells  a 
choke  balun  of  similar  design.  My  cal- 
culations suggest  that,  at  the  highest  SWR 
levelSj  I  can  lose  no  more  than  1  dB  of  pow- 


Parts  List 

1  50-50  pF  dual  section.  4.5  XV  air  variable  capacitor  (Johnson  1 54-5€8  or  equivalent) 

1  50  pF.  4.5  kV  air  variabte  capacitor  (Johnson  154-1 2  or  equivalent) 

1  5  to  6  pH  rotary  inductor  (B&W  3851  or  equivalent) 

1  2-pQle,  2-position,  5  kV  ceramic  rotary  switch 

1  Turns  counting  dial  for  inductor  (B&W  3902  '  'Cyclometer*'  or  equivalent) 

2  6:1  vernier  dials  for  capacitors 

3  Insulated  flexible  couplings  for  capacitors  and  inductor 

4  Insutated  shaft  extensions  for  capacitofs,  inductor,  and  switch 
1  Through-panel  shaft  for  switch 

1  Switch  knob 

2  SO'236  panel  mounted  coax  receptacles 

1  ll^'x  12"  X  5^"  case  or  materials  for  case 
Miscellaneous  painty  lettering^  hardware 


Suppliers  of  Transmatch  Parts 

Barker  and  Williamson,  10  Canal  Street,  Bristol  PA  19007  (Inductors,  turns  counters.) 

Caywood  Elecironics.  Inc.,  P.O.  Drawer  U,  Maiden  MA  02148-0921  (Milien  capacitors  and 
other  components.) 

Fair  Radio  Sales^  P.O.  Box  1 105,  1016  E.  Euraka  Street,  Lima  OH  45802  {Surplus  parts 
and  equipment.) 

Kilo-Tec.  Box  1001.  Oak  View  CA  93022  (Nevada  acrylic-supported  variable  capacitors 
and  inductors,  B  &  W  components,  and  antenna  supplies.) 

Nevada  Communications.  Telecomms.  189  London  Road,  North  End,  Portsmouth^ 
Hants,  P02  9AE,  United  Kingdom  (Acrylic-supported  variable  capacitors  and  inductors,) 

Radiokit.  P.O.  Box  973,  Pel  ham  NH  03076  (Variable  capacitors,  inductors,  dials,  turns 
counters,  insulators,  switches,  etc.) 

Radio  Works,  Box  6159.  Portsmouth  VA  23703  (Baluns,  antennas,  feedline.) 


er  at  10  meters.  However,  I  gain  freedom 
from  alt  the  unbalancing  effects  of  metal 
conduit  and  other  house  fixtures.  Hence,  I  do 
not  radiate  indoors.  The  system  works  well 
for  me,  however  controversial  the  ideas  be- 
hind it> 

The  photograph  shows  the  essential  ele- 
ments of  transmatch  construction.  The  capac- 
itors and  the  inductor  mount  on  an  acrylic 
plate.  Within  the  limits  of  component  size, 
wiring  is  as  short  and  direct  as  possible. 
The  front -panel  end  of  the  inductor,  the  same 
end  of  the  coil-contaci  bar,  and  the  grounded 
slator  section  connect  together  with  short 
leads  of  #14  silver-plated  Teflon^-insulated 
wire  from  an  old  project.  The  ground  termi- 
nal is  actually  a  threaded  metal  spacer  the 
same  length  as  the  base  plate  corner  suppons 
(one  inch).  The  rear  inductor  contact  bar  ter- 
minal also  goes  to  a  spacer.  The  cabinet  pro- 
vides the  ground  points.  Use  a  lock  washer 
with  the  machine  screws  to  ensure  good 
sci^w-t0-case  contacts. 

Everything,  including  the  switch,  mounts 
on  the  base  plate.  Scrap  acrylic  provides 
blocks  for  the  capacitors  and  a  mounting  plate 
for  the  switch.  Ultimately,  only  the  four  cor- 
ner-mounting bolts  and  the  two  ground  spac- 
er-lugs will  make  contact  with  the  cabinet. 

The  acrylic  base  plate  is  about  1  I "  x  7", 
Insulated  shaft  couplings  and  shaft  exten- 
sions, plus  the  switch  at  the  rear  of  the  plate, 
enlarge  the  space  requirements*  Therefore, 
the  unit  requires  a  cabinet  about  12" 
wide,  5%"  high,  and  1 1  "A "  inches  front'to- 
back.  Figure  4  shows  an  idealized  cabinet 


made  from  two  12"  x  24'  pieces  of  16-gauge 
aluminum.  The  result  is  a  shadow  cabinet 
with  a  wide  front  lip  and  a  quarter-inch  side 
overlap. 

More  important  than  appearance  is  the  fact 
that  the  cabinet  provides  at  least  one  inch  or 
more  of  clearance  in  every  direction  from  the 
transmatch  components.  As  noted «  my  com- 
mercial unit  uses  only  about  a  half-inch  of 
clearance,  but  requires  extensive  readjust- 
ment on  the  upper  HF  bands  between  open 
and  closed  cabinet  use.  Additional  clearance 
makes  die  home-brew  panel  larger  than  the 
commercial  one,  but  that  is  not  much  of  a 
price  to  pay  for  lower  strays. 

Since  1  did  not  have  access  to  the  ideal 
16-gauge  aSuminum*  I  used  thinner  utility 
aluniinum  from  a  home  improvement  center. 
Again,  the  photograph  of  the  interior  shows 
the  additional  material  used  to  strengthen 
the  sheet  stock,  L-stock,  W  k  ^A*'  x  1/16" 
thick,  forms  a  ring  around  the  from  and 
rear  panels,  which  have  an  extra  5%**  x  12" 
sheet  to  strengthen  the  panels.  The  bottom 
of  ihe  cabinet  has  1"  wide  by  1/16"  thick 
strips  running  from  front  to  back.  They  carry 
the  cabinet  feet  and  the  comer-mounting 
bolts  from  the  base  plate.  Four  short  strips  of 
'/^ "  thick  strap  lock  the  feet  and  longer  strap 
to  the  L-stock  at  the  front  pancL  More  L- 
stock  along  the  sides  of  the  cabinet  bottom 
provides  a  place  for  sheet-metal  screws  to 
hold  the  top. 

The  front  panel  capacitor  knobs  are 
Japanese  verniers  available  from  several 
sources.  (Verniers  are  necessary  with  the 


diarp  tuning  of  the  SPC  design.)  The  induc- 
tor turns  counter  costs  nearly  $60  new  or 
about  S25  at  some  hamfests.  To  save  me 
money,  WIBUK  came  to  the  rescue  again. 
Dismjantling  an  old  beat-up  counter  from  his 
junk  box  allowed  me  to  clean  the  counter  face 
and  the  hardware,  paint  the  t>ezel,  clean  and 
grease  the  gears,  and  replace  the  metal  shaft 
with  a  plastic  one.  A  large  combination 
crank -knob  finished  the  rejuvenation.  The 
switch  required  only  a  panel  through-shaft 
and  an  insulated  extetision  to  the  sw^itch  shaft 


The  rear  panel  has  only  two  coax  recepta- 
cles. Each  is  mounted  to  provide  a  short  lead 
to  the  switch.  After  fitting  and  drilling  and 
trial  mounting  all  components,  disassemble 
everything  for  painting.  Several  thin  coats  of 
spray  paint,  a  little  rub-on  lettering,  and  sev- 
eral thin  coals  of  clear  acrylic  complete  the 
job.  Before  painting,  place  small  pieces  of 
tape  over  the  two  bottom  holes  for  the  screws 
that  connect  the  base- pi  ate  ground  point  spac- 
ers to  the  case.  The  unpainted  aluminum  will 
provide  a  surer  ground  contact. 

The  Results 

The  results  were  everything  I  had  hoped 
for.  A  serious  test  engineer  would  caution 
that,  without  extensive  laboratory  tests,  we 
cannot  specify  precisely  the  effect  of  each 
effort  to  improve  performance.  However,  the 
combination  works.  Striving  for  the  lowest 
component  minimum  values,  reducing  wir- 
ing strays,  and  reducing  cabinet  strays  pro- 
duces a  transmatch  that  has  spare  capability  at 
10  meters. 

Although  we  cannot  directly  compare  an 
SPC  design  with  a  standard  T  design,  the  new 
unit  has  more  than  a  hatf-tum  of  coil  and 
15  percent  of  capacitor  left  in  the  **worst" 
case  at  the  top  of  10  meters.  Settings  for 
other  bands  fall  into  just  about  predictable 
positions.  The  amount  of  required  readjust- 
ment between  lid-on  and  lid-off  operation 
is  insignificant.  The  band-pass  characterise 
tic  of  the  design  shows  up  in  the  ability  to 
make  initial  settings  by  listening  to  receiver 
noise.  Only  minor  peaking  is  necessary  to 
null  the  SWR,  All  settings  are  repeatable.  In 
short,  the  transmatch  does  everything  1  asked 
of  it. 

And  a  bit  more.  As  an  added  bonus,  the  unit 
matches  my  wire  antenna  on  both  30  and  40 
meters,  as  well  as  on  the  higher  bands.  Be- 
cause the  SPC  design  provides  greater  har- 
monic  reduction  than  the  standard  T  design, 
the  commercial  unit  is  now  labeled  for  80  and 
160  meters  only. 

The  lesson  is  that  "aD-band**  is  not  always 
best,  resigning  a  transmatch  with  10  meters 
in  mind,  and  sacrificing  the  lowest  bands* 
resulted  in  superior  performance  where  I 
needed  it.  Even  new,  the  capacitors  and  coil 
would  cost  less  than  the  240  pF  and  36  |iH 
units  used  in  low-band  tuners.  Of  course ♦ 
only  luck,  family,  and  friends  kept  the  total 
cost  of  this  project  well  under  S50,  But  with  a 
little  patience*  you  can  be  thai  lucky;  too. 


P 


You  mm  ctimaa  L,  B.  Cebik  W4RNL  at  2414 
Fair  Dr. ,  Knoxville  m 37918, 
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Antenna 


by  Jim  Gray  WIXU 


Number  3  on  your  Feedback  card 

Antennas  West 

Box  50062-S 

Provo  UT  84605 

TeL  (800)  926-7373 

Price  Class:  $30 


Quick-Launch  System 

All  you  need  is  a  strong  arm  and  the  QL  system. 


Round,  Yellow,  and  Fuzzy. . .? 

OK  guys  and  gals,  lime  for  a  quiz:  What's 
spherical,  the  size  of  a  tennis  ball,  bright  yellow, 
fuzzy  all  over,  and  weighs  a  pound?  Give  up?  I 
don't  blame  you,  as  I  wouldn't  have  guessed  it 
either — not  until  I  saw  it,  and  maybe  not  even 
then .  When  you  see  it,  you  still  can't  imagine  what 
it's  for! 

The  answer  is  the  QL  Qurck-Launch  system 
from  Antennas  West.  Jim  Stevens,  proprietor  of 
Antennas  West,  has  been  a  wire  antenna  enthusi- 
ast for  more  years  than  many  hams  have  been 
alive,  and  he's  tried  them  afi.  Early  in  the  game, 
he  decided  that  one  clue  to  a  good  antenna  was 
height,  but  the  first  trick  was  getting  tall  supports^ 
and  the  second  trick  was  placing  the  antenna 
near  the  top  of  the  supports. 

Wire  Antenna  Erection  Methods 

We've  all  tried  the  bow-and-arrow  method, 
haven't  we?  And  the  siingshot  system,  the 
strong*arm  technique  (ouchl),  and  even  the  old 
line-around-the-pliers  ploy  (my  favorite).  Each 
has  its  advantages  and  disadvantages,  mostiy 
the  iatter.  "So  what's  the  point?''  you  ask.  Simpfy 
this:  After  about  five  years  of  experimenting  with 
materials  and  techniques,  Jim  Stevens  has  come 
up  mih  what  I  consider  to  be  THE  solution  to  wire 
antenna  erection  tasks.  He  has  designed  a  sys- 
tem for  putting  up  your  wire  antenna  at  a  useful 
height,  especially  if  you  have  tall  trees  for 
support. 

Contents  of  the  System 

The  system  is  simpie,  inexpensive,  and 
(almost)  foolproof.  It  consists  of  the  projec- 
tile, the  leader  line,  the  support  line,  and  the 
bucket. 

The  projectile  is  a  one-third  pound  spherical 
weight  about  the  size  of  a  golf  ball  with  a  fishing 
swivei  attachment  embedded  in  it.  It's  a  bright 
red-orange  fluorescent  color  for  easy  visibility 
even  in  poor  Sight,  A  yellow  fluorescent  tennis  ball 
with  a  slit  in  its  surface  admits  the  projectile.  The 
twist-proof,  neat  length  of  nyion  leader  line,  espe- 
cially woven  to  prevent  snarling  and  snagging,  is 
also  a  fluorescent  yellow— all  150  feet  or  so  of  it. 
Finaity,  200  feet  of  camouflage  Dacron™  Invisible 
to  the  causal  passerby.  Prefabricated  to  last  as 
long  as  you'll  need  it,  it's  also  strong  and  tangle- 
proof.  Dacron  is  also  darned  near  stretch-proof, 
too.  The  last  component  of  the  QL  system,  the 
bucket,  is  about  the  size  of  a  gallon  paint  can  with 
tapering  sides,  squeeze-on  lid,  and  bail,  or  han- 
dle. Everything  I've  mentioned  so  far  fits  inside 
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the  bucket,  except  for  the  antenna  and  the  tall 
supporting  trees.  And  there's  room  for  extra  line 
and  projectiles. 

To  Use,  Borrow  an  Arm 

How  do  you  use  this  contraption?  Thought 
you'd  never  ask.  Let's  say  you've  picked  your 
supporting  objects,  and  now  you're  looking  at  the 
tennis  bail  and  weight,  .and  line.  Unless  you Ve 
clearly  out  of  the  way  of  houses,  people,  an  i  mats, 
and  other  impediments,  maybe  you'd  better 
leave  the  projectile-weight  inside  its  protective 
tennis  ball  cover,  othen/vise  significant  damage 
might  result  to  innocent  bystanders.  On  the  other 
hand,  if  you're  alone  and  out  in  the  clear,  leave 
the  cover  off  the  weight.  The  golf-bali  sized 
weight  does  a  really  neat  job  of  dropping  down 
through  branches  and  twigs  and  leaves  without 
the  cover. 

Today  1  wanted  to  put  up  my  new  loop  antenna 
for  30  meters  and  support  it  between  two  45-foot 
Ponderosa  pines  in  the  side  lot.  I  set  up  the  para- 
phernalia in  the  yard,  in  the  clear,  and  the  recom- 
mended distance  away  from  the  tru  nk  of  the  tree. 
Jim  Stevens  has  this  all  figured  out  for  you,  and  in 
his  instruction  manual,  he  describes  in  detail  the 
best  technique  for  using  his  system. 

The  idea  is  to  throw  the  weighed  leader-iine 
over  the  supports,  preferably  one  at  a  time,  un- 
less you  areTarzan.  The  throwing  arm  of  a  man  in 
his  late  50s  and  early  60s  is  not  the  equivalent  of 
the  arm  of  even  a  small  teenage  boy,  and  certain- 
ly not  comparable  to  the  arm  of  a  young  athlete. 
My  son,  a  vigorous  thirty  years  of  age,  happened 
to  be  home,  and  he  "volunteered"  for  the  job  of 
projectile  launcher.  I  was  the  ''launch  meister." 
On  the  first  try,  he  put  the  weight,  line,  and  bucket 
(tied  to  the  line  for  safety)  over  the  blooming  tree! 
The  next  time,  the  apparatus  sailed  over  the  ex- 
act top  of  the  tree,  dead  center.  The  weight 
dropped  neatly  through  the  branches,  carrying 
the  bright  yellow  line  with  it.  Voilal  Perfect  per- 
formance. 

Thus,  in  a  matter  of  less  than  fifteen  minutes, 
the  job  was  accomplished.  No  strain,  no  pain,  and 
exactly  where  I  wanted  it.  I  pulled  up  the  heavier 
support  line  with  plenty  of  spare,  but  I  hated  to  cut 
that  beautiful  stuff  so  I  coiled  the  unused  part 
neatly  and  hung  it  from  the  tree  trunk. 

Simple  and  Elegant 

To  sum  up,  you  tie  one  end  of  the  teader-line  to 
the  bucket's  bail  (or  handle),  gently  drop  the  line 
into  the  bucket,  allowing  it  to  settle  (beware:  do 
not  try  to  coil  it)  loop  upon  loop,  until  if  s  alt  in  the 


Photo.  Nuge  WBSGLQ  launches  the  support  line 
for  a  new  75  moierdipole  into  a  nearby  tree.  Note, 
however,  that  the  proper  technique  requires  plac- 
ing the  bucket  on  the  ground  in  front  of  you  and 
throwing  the  weight  underhanded. 

bucket,  leaving  the  projectile  outside.  Then  you 
place  the  bucket  on  the  ground  in  front  of  you, 
making  sure  there  are  no  bushes  or  entangle- 
ments to  trap  the  line  when  you  throw  the  weight. 

The  line  comes  flying  out  of  the  bucket  as  neat- 
ly as  you  please ^  with  nary  a  snarl  or  backlash. 
Jim  Stevens  tried  a  lot  of  line  materials  and  sizes 
before  he  got  one  that  wouldn't  loop,  snag,  or 
snarl  itself.  Remember  the  old  harpooner  whose 
leg  was  caught  in  the  line  and  he  was  dragged 
under  by  a  whale?  Keep  that  line  in  the  bucket 
until  you  Ve  ready  to  throw  it,  and  keep  al!  possible 
snags  clear  of  it  when  you  set  it  up. 

The  Quick-Launch  antenna-raising  system  re* 
ally  works!  How  well,  you'll  have  to  try  it  for  your- 
self to  believe  it.  No  more  bow-and-arrow,  agite 
Nimrod,  or  freckle-faced  slingshot  artist  to  tell  on 
you— jtJSt  the  Antennas  West  QL  system,  and  one 
more  thing:  a  good  throwing  arm! 

The  basic  kit  sells  for  $30  and  includes 
reusable  {if  you  don't  lose  them}  fluorescent  pro- 
jectiles, "twilight-view"  launch  Ftne,  safety  cover 
{tennis  ball),  a  200-foot  spool  of  double  Dacron 
twist-proof  support  line,  the  bucket,  and  a  de- 
tailed instruction  manual,  There  is  a  51 -foot  sys- 
tem for  80-10  meters  and  a  102-foot  system  for 
160-10  meters. 

Should  you  need  them,  Jim  will  sell  you  extra 
fine,  weights,  and  probably  even  tennis  balls  for  a 
small  price.  But  frankly,  the  original  stuff  ought  to 
last  several  seasons,  and  I  doubt  you'd  need  re- 
placements, unless  you  forget  to  carefully  store 
the  system  when  finished,  and  some  needy  soul 
comes  by  and  makes  off  with  your  treasure.  I  keep 
mine  under  lock  and  key,  just  in  easel 


Jim  Gray  WIXU,  210  Chateau  Circle,  Pay  son, 
Arizona  85541,  has  been  73's  propagation 
columnist  since  1984.  He's  been  a  ham  for  40 
years,  and  likes  to  operate  CW  on  WARC 
bands  12,  17,  and  30.  He's  also  interested  in 
aviation  and  photography. 
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MODEL  VS-SOM 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  RUSGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  f>ower  Suppty 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS'M.  »S  4A.  aS  &A.  ITS-^L  RS  5L 

•  MAINTAIN  REGULATION  $  LOW  RIPPLE  at  \m  \\m  mpul 

Votiage 

•  f^AVY  DUTY  HEAT  SIMK  *  CHASSIS  MOUNT  RJSE 

•  THUEE  CONDUCTOR  POWER  CORD  excapi  lor  RS^3A 

•  ONE  YEAR  WAfifiAliTY  •  MADE  IN  USA. 
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ROBO-COPY 

Automate  your  shack  with  a  CW  copier 

by  Michael  Hansen  WB9DYI 


As  an  avid  CW  operator ^  I  have  often 
heard  50+  wpm  (words  per  minute) 
QSOs  and  wanted  a  low-cost  way  to  see  what 
automated  CW  was  about.  Many  of  the 
Morse  code  receive  programs  on  the  market 
don't  work  on  DOS  PCs.  and  1  wanted  a  ftilly 
featured  software  package  that  runs  on  an 
IBM  or  clone. 

This  inspired  mc  to  write  a  program  I  call 
ROBO-COPY.  It's  an  easy-to-use  program 
which,  with  the  addition  of  a  simple  interface 
circuit,  allows  you  to  use  your  IBM  or  com- 
patible to  copy  CW  right  from  the  speaker  or 
low  impedance  headphone  outputs  of  your 
rig.  The  software  was  designed  to  run  on 
anything  from  a  bare  bones  PC  up.  The  mini- 
mum requirements  are  at  least  256K  memo- 
ry, CGA  video  adapter,  and  a  floppy  drive. 
The  hardware  interface  to  the  PC  is  through 
I  he  COM  1  port. 

1  designed  this  program  to  be  flexible  be- 
cause every  CW  operator  has  a  different 
style-  With  a  few  single  keystrokes,  you  can 
change  copy  parameters  to  match  vinually 
any  op's  unique  character  and  word  timing. 
Another  feature  resets  these  timings  to  nomi- 
nal values*  again  with  a  single  keystroke. 
Critical  mark  and  space  timing  parameters 
are  adjusted  automatically  by  a  statistical  al- 
gorithm that  copies  any  speed  C  W  up  to  1 20 
words  per  minute. 

Care  has  been  taken  in  the  design  of  this 
software  to  ensure  compatibility  with  a  broad 
spectrum  of  DOS  machines,  both  IBM  and 
clones.  All  manipulations  of  the  hardware  are 
done  via  the  standard  BIOS  calls.  The  COM 
port's  baud  rate  clock  measures  incoming 
signals,  so  you  don't  need  CPU  clock  speed 
dependent  timing  loops  on  machines  that 
don't  have  an  on-board  real-time  clock  widi 
millisecond  resolution  (e.g.,  PC  class  ma- 
chines). 

To  reduce  the  effects  of  noise,  a  sampling 
filter  has  been  built  into  the  software.  This 
filter  **quali lies'*  a  transition  from  a  mark 
(dit  or  dah)  to  a  space  (no  signal)  or  vice  versa 
"by  over  sampling"  the  transition.  In  order 
for  a  transition  to  be  recognized  by  the  filter, 
the  signal  must  be  free  of  any  glitches  for  a 
period  of  16  (LOW  setting).  32  (MED  set- 
ting) or  64  (HI  setting)  continuous  samples. 
Like  the  timing  settings,  you  can  change  the 
filter  parameter  with  a  single  keystroke.  With 
a  good  quality  receiver  fl  use  a  Kenwood 
TS-520)  and  a  little  practice,  you  can  copy 
signals  as  weak  as  S4  or  S5  with  good  read- 
ability, 

All  of  the  Morse  English  characters  listed 
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in  the  ARRL  Handbook  are  supported.  This 
character  set  includes  A-Z  0^-9/ =();:$- "  ',. . 
The  command  character  set  is  also  complete 
per  the  handbook:  SK,  SN,  AL,  AS,  AR,  BT. 
HH,  IQ  and  KA .  These  two-letter  commands 
are  displayed  in  reverse  video  for  easy  recog- 
nition. 

In  addition  to  the  above  set  of  characters, 
two  characters  are  used  that  arc  not  part  of  the 
ARRL  standard  Morse  set.  These  two  char- 
acters  annotate  internal  errors.  An  *  means 
that  an  undetmed  code  was  received.  For 
example,  —  (four  dahs),  A  #  means  that  a 
character  '"overran"  the  maximum  length 
for  a  single  Morse  character;  that  is»  a  charac- 
ter with  more  than  eight  marks  (dits  or  dabs). 

Three  Special  Features 

A  handy  feature  for  retaining  important 
QSO  data,  such  as  callsigns,  names,  and  sig- 
nal reports,  is  the  scratch  pad.  located  in  the 
bottom  four  lines  of  the  screen.  You  can  turn 
the  scratch  pad  on  and  off  by  pressing  the 
space  bar  to  capture  data.  When  the  scratch 
pad  is  on,  the  data  received  will  be  displayed 
in  both  the  copy  and  scratch  pad  area.  When 
the  scratch  pad  is  turned  off,  the  incoming 
CW  will  only  be  displayed  in  the  copy  area 
and  a  |  will  denote  where  the  scratch  pad  copy 
was  terminated. 

Like  all  user- friendly  software,  HELP  is 
available  online.  Simply  press  the  letter  ^  to 
access  these  screens  and  they  will  display 
information  on  setting,  clearing,  and  restor- 
ing copy  parameters.  You  can  also  find  tips 
on  receiver  operation  in  the  HELP  section. 

The  Mode  command  turns  ROBO-COPY 
mt5  a  CW  Elmer.  When  you  select  Normal 
Mode,  the  incoming  character  is  displayed 
immediately  after  it  is  received.  The  Teach 
Mode  delays  the  last  character  received  until 
immediately  before  the  next  character.  At 
speeds  of  3-10  wpm,  this  feature  prompts  the 
student  to  hear,  think ,  and  then  see  the  incom- 
ing character.  Since  you  can  connect  the  in- 
terface to  any  speaker  or  low-impedance  au- 
dio output,  you  can  practice  in  the  Teach 
Mode  with  a  receiver  and  on-the-air  signal, 
like  WlAW,  or  with  a  tape  from  a  tape 
player. 

Audio  Interface 

The  interface  circuit  couldn't  be  much  sim- 
pler (see  Figure  1).  T1  is  a  small,  common 
power  transformer  which  isolates  the  com- 
puter from  the  transceiver.  I  used  a  power 
transformer  instead  of  an  audio  transformer 
because  power  transformers  offer  higher  iso- 


lation voltage  capabilities.  Most  power  trans- 
formers can  withstand  a  2,000  volt  difference 
between  the  primary  and  secondary  wind- 
ings.  The  typical  transistor  audio  trans- 
former, while  exhibiting  a  much  greater  fre- 
quency range,  can  only  withstand  about  250 
volts*  This  margin  of  safety  could  save  your 
equipment  and  disk  data  (maybe  even  your 
life)  by  keeping  RF,  static  discharges  and 
ground  faults  from  entering  your  PC  or  rig 
via  the  interface. 

Besides  isolating  the  two  systems,  Tl  steps 
up  the  speaker  or  headphone  output  vohage 
from  a  nominal  0.3V  p-p  across  an  8  ohm 
load  to  about  3V  into  the  base  of  the  PNP 
Darlington  transistor  pair.  The  12V  sec- 
ondary of  Tl  looks  like  about  a  300  ohm  load 
to  your  speaker  or  low-impedance  headphone 
output.  This  allows  you  to  keep  the  interface 
in  parallel  with  your  audio  output  and  moni- 
tor the  signal  through  your  speaker.  You 
could  also  drive  a  sma^l  monitor  speaker  in- 
cluded in  the  interface  circuit,  as  shown  in 
Figure  1 . 

The  Darlington  configuration  is  not  used  so 
much  for  its  high  current  gain  as  for  its  L4V 
Vbe  clipping  action  that  eliminates  low-leve! 
background  noise.  When  the  input  signal  to 
the  transistor  is  less  than  this  threshold,  no 
current  is  drawn  by  the  transistors;  once  the 
threshold  is  exceeded,  the  transistors  use 
their  combined  high  current  gain  to  amplify 
and  rectify  the  incoming  audio.  The  time 
constants  of  the  470  ohm  resistor  and  4.7  |JF 
capacitor  are  used  to  filter  the  rectified  audio 
supplied  through  the  indicator  LED  from  the 
collectors  of  the  Darlington  pair. 

The  resuhing  rectified  and  filtered  audio 
is  fed  directly  into  the  RI  (Ring  Indicator)  pin 
of  the  PC's  CQMl  port.  The  signal  supplied 
by  the  interface  isn*t  the  sharp-edged  digital 
signal  you  might  expect  a  computer  to  re- 
quire. Rather,  the  signal  at  the  RI  pin  has 
artifacts  of  the  audio  signal  from  which  it  is 
derived.  The  RS-232  receiver  inside  the 
CQMl  port  has  excellent  switching  charac- 
teristics and  does  a  good  job  of  cleaning  up 
the  signal  for  the  PC. 

In  order  to  prevent  RFI  from  the  PC  from 
entering  your  receiver  via  the  interface,  ca- 
pacitors C4  and  C5  should  be  installed  right 
in  the  female  COM  port  connector.  Make 
sure  that  the  capacitor  leads  have  some 
"spaghetti"  nonconductive  tubing  to  prevent 
internal  shorts  in  the  connector.  You  can  gain 
additional  RFI  attenuation  by  using  a  large 
ferrite  toroid  core  as  an  RF  choke  on  the 
interface  cable.  Simply  thread  the  cable 


through  the  toroid  as  many  times  as  possible. 
The  toroid  should  be  posilioned  as  close  to  the 
PC  end  of  the  cable  as  practical* 

Raw  Speed  versus  Sophbtication 

You  can  automate  the  process  of  copying 
CW  at  several  different  levels.  To  gain  a 
perspective  of  this  task,  let's  look  ai  the  in- 
vemoiy  of  skills  various  levels  of  CW  opera- 
tors possess. 

Experienced  CW  operators  are  often  regu- 
lar members  of  CW  traffic  nets.  Able  to  copy 
more  than  35  UT>m  for  sustained  periods,  they 
copy  complete  words  and  si>TneUmes  entire 
phrases.  They  can  copy  signals  imperceptible 
to  the  untrained  car*  even  through  moderate 
QRM  and  QRN.  Almost  as  important  as  their 
ability  to  copy  the  information  is  their  ability 
to  reconstruct  what  was  lost  in  the  process  of 
communication.  Because  they  have  trained 
their  minds  to  semi-consciously  copy  code 
through  aural  pancrn  recognition,  their  con- 
scious minds  are  free  to  make  judgments  on 
the  content  of  the  message  being  received. 
It's  this  type  of  higher  level  language  function 
that  let  uii  make  sense  of  the  following  sen- 
tence: You  c  n  stil  re  d  this  sent  nee  ev  n  hough 
It  s  miss  g  left  rs, 

A  cybernetic  version  of  the  CW  expert  is 
theoretically  possible  with  today's  leading 
edge  digital  signal  processing  and  artificial 
iDteltigence  technology.  Considerable  re- 
search is  being  expended  on  these  types  of 
systems,  particularly  in  the  area  of  direct 
voice  interface  to  computers.  As  you  might 
expect,  personal  computers  will  have  to  taike 
yet  another  quantum  leap  in  technology  be- 
fore they  will  have  the  resources  to  match  this 

challenge. 

Short  of  having  a  large  research  budget  and 
the  latest  in  processor  hardware,  we  can  still 
write  a  very  effective  CW  ct>dc  copier  pro- 
gram for  the  PC.  ROBO-COPY\s  practical 
approach  mimics  the  method  employed  by 
beginners.  Instead  of  recognizing  patterns  in 
the  incoming  CW.  this  method  sorts  the  sig- 
nal into  diis  and  dahs.  Information  on  when  a 
character  or  word  has  been  completed  is 
derived  solely  from  the  amount  of  time  be- 
tween message  elements. 

For  humans,  using  this  primitive  approach 
limits  our  copy  speed  to  not  much  more  than 
5-7  wpm.  Beyond  that,  the  conscious  mind  is 
not  effective  in  measuring  and  assembling 
finite  events.  While  the  computer  is  hopeless- 
ly outclassed  in  vinually  every  other  com- 
parison with  the  human  brain,  it  has  no  bio- 
logical equal  when  it  comes  to  making  very 
simple  decisions  very  fast.  This  means  that  a 
computer  programmed  to  copy  CW  a  dii  at  a 
lime  is  an  entirely  workable  system... no 
problems  whh  speed,  frustration  or  disirac* 
tions. 

Using  ROBO-COPY 

A  typical  session  begins  with  the  operator 
logging  his  machine  onto  the  drive  and  direc- 
tory where  ROBO-COPY  is  stored.  Simply 
enter  ROBO,  then  press  ENTER  or  return.  A 
few  seconds  later  the  main  screen  should  be 
displayed.  Check  to  make  sure  that  the  inter- 
face is  turned  on  and  is  connected  to  COM  1 , 
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Figure  1.  The  ROBO 

The  receiver  should  be  in  CW  Mode,  with 
the  CW  filler  IN  and  die  AGC  control  in  the 
FAST  position.  Try  tuning  in  a  05  CW  sia- 
lion,  then  reduce  the  RF  gain  to  the  MINI- 
MUM needed  to  maintain  solid  copy.  In- 
crease the  audio  gain  until  the  interface 
indicator  LED  blinks  distinctly  in  sync  with 
the  audio,  (RTTY  sounds  somewhat  like  high 
speed  CW,  but  its  coding  and  modulation 
schemes  are  different.  ROBO-COPY  does 
not  copy  any  mode  other  than  Morse  CW.) 

ITie  screen  should  now  be  displaying  the 
incoming  code.  For  very  fast  or  very  slow 
code^  one  or  two  wrong  characters  may  be 
displayed  while  changing  its  internal  copy 
parameters. 

One  of  the  most  common  modifications  to 
the  nominal  reception  parameters  is  to  change 
the  letter  litxiing.  Although  the  recommended 
space  between  letters  is  three  dits  long,  hams 
frequently  shorten  this  time  to  as  little  as  one 
and  one-half  dits  long.  The  program  boots  up 
with  the  letter  timing  set  at  1,7  dits,  which 
gives  the  3-dil  spacing  adequate  margin. 
Some  coniesters  and  hams  trying  to  sound 
fast  tend  to  rush  their  timing  and  thus  run 
their  letters  together.  This  practice  is  so  com- 
mon that  1  thought,  despite  comprehensive 
diagnostics,  that  there  was  a  bug  in  the  soft- 
ware. However,  after  a  nearly  perfect  copy 
session  with  WlAW,  it  was  proven  that  the 
timing  was  accurate. 

The  following  sentence  is  an  example  of 
copy  with  short  inter-character  timing: 
**NAME  5  *C*  ^#''  (It  should  read: 
"NAMEISRJCK.QTH'*). 

The  telhale  signs  here  are  the  presence  of 
the  error  characters  #  (overrun)  and  *  (invalid 
character).  The  overrvn  occurs  when  a  few 


COPY  interface, 

shorter  letters  combine  into  one  letter  over 
eight  marks  long.  This  concatenation  of 
shorter  letters  can  also  result  in  invalid  char- 
acter combinations  as  well.  Sometimes  a 
number  will  be  displayed  when  two  letters 
falsely  combine.  For  e?cample,  when  the 
spacing  between  letters  is  too  short,  the  word 
'*is*'  („  ,..)  can  be  mistaken  for  the  number 

To  adjust  for  this  shonened  timing,  simply 
press  the  tetter  L  (aU  commands  can  be  either 
upper  or  lower  case)  and  then  press  the  "-*' 
(minus  or  hyphen)  key.  The  letter  timing  will 
decrease  by  0. 1  dii  ^ch  time  the  *'-"  key  is 
pressed,  Once  the  correct  dming  has  been 
achieved,  the  copy  will  become  more  read- 
able. 

If  Letter  timing  is  too  short,  letters  will 
decompose  into  E's  and  T's  corresponding  to 
dits  and  dahs.  The  phrase  SOS  will  appear  as 
EEETTTEEE-  Lengthen  Letter  timing  by 
pressing  i  followed  by  the  appropriate  num- 
ber of  "+  "  (plus)  key  entries. 

Misadjustment  in  the  Word  timing  is  more 
obvious.  When  leTtersruntogetherUkethis , 
simply  decrease  word  timing  by  pressing  W 
Ibllowed  by  a  ^'-"  (minus  or  hyphen  key). 
Word  timing  decreases  by  0.5  dits  for  each 
lime  the  '*-"  key  is  pressed. 

If  there  aretoomanyspaces  between 
letters,  increase  Word  timing  by  first  select- 
ing IF  followed  by  ^*  +  ^'  (plus  key)  entries. 

Just  as  you  can  change  the  Lener  and  Word 
timing  to  suit  the  liming  of  an  individual's 
style,  you  can  modify  the  Filter  for  different 
noise  levels.  The  normal  setting  for  the  Filler 
is  MEDium.  This  setting  offers  the  best  noise 
immunity  without  compromising  speed.  The 
LOW  setting  is  best  for  high  speed  code  re- 

continued  on  p.  5/ 
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DIT 
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DHH 
I 


Time     —    0  m$  60  ms  120  ms  180  ms 

Deuiation  from  mean  —    <-60ms>      <+60ms> 


Figure  2.  ROBO-COPY  uses  the  deviation  from  an  average  value  to  distinguish  between  dits 

anddahs. 


-k  ALL  NEW  KITS  ir 


2  MTR  &  220  BOOSTER  AMP 


Heres  a  grea;  booslv  fw  any  Ztnetef  qi  ^D 
KHz  haiuHieU!!  unit  ItKse  povmr  boosters 
detrvcf  ov^  30  waits  ^1  output  allDwino  you 
ta  hn  itie  repeaters  fufi  qmetmg  wtiile  tri&  low 
noise  preamp  remarkably'  improvG^  rKtp- 
tions.  Ramsey  Elecltooics  has  sold  Ihou- 
sandi  of  2  mir  a  m  p  k  I  ts.  bu  I  no  w.  ws  of  It  r 
complcyy  wirect  and  test&d  2  mir  a:;  well  220 
^Hz  Ljniis  BoEfi  have  all  th«  Fe^urcs  of  itie 
hrgiti  pfrccd  boosrers  at  9  IractJon  of  ihe  cost 

Fft^  ill  2  UTR  HIWEft  BOI^TES  m  X  power  q^m} 

Fully  wired  &  Tested . 479,'95 

M^2V  ZZO  MH2  HMER  BOOSnfl  mx  pdw«r  gami 


r 


1^ 


1% 


•  30winsoyTPiiT 

•  LirWNtMSErRCflMP 

•  LOW  COS! 

•  mi&e£tt  CMT  ALlfMlNlfNI 

•  OflETfAIIIIAIIIIAirn 


PERSONAL 

«an  ne  SPEED 
'89.95  RADAR 

Hn*  low  tosi  micfijwaw  flflpplflf  'adai  kn  t(nE-«5'  r^n 
itJan^s  bci^Fi.  hQT^i  h«ki<i<  b^uflalls  inodiii!  -^  >r 

viriuJlilv  dn^minstJiat  iin4Mi»  0{ieiil»j|  ?&urt£  wrtri 
0w«r  1,14  wte  rnw  CEO  AqiUI  rfadoul^s^iiSKHfib  m 
iMapcrtisMf  hjlgnttoit|Mt)WMfOrl£el|MTttcsnd* 
EviMiicM^  ppiNlslf3lVR^Iaa:bdt(i9«friCF^K|t 


RADIOS 


2O,40ft80 
HAM  IteCBVEftS 

us^  «eiS  C  n  InMii  «  057  a^iWI.  haritate^  Ui&liw  $  |A  acasfev^,  riricler 

buitt.laltiifliiffiaMidicabDt!a(— iAB(lNthtii|niKrii(itiv$4dp^  iMoiptn^RifibMfl 

lAiniruii  bMtN  tw  ■  'wrfMiAGtiBd  pwNmMuiiJil  nwli 

niTTR  «NnTi  Bum  lisiiw 

lySS  >24.35  T^  *24.95  JSHiS  *24.95  gg    '12.95 
QRP  TRANSMITTER  KITS.  20, 40  &  80  METERS 

Operile  a  mhni  hjint  tha£it  f  Fiese  itllle  CM  ri,gi  iiFif  ideal  mitR  roou'  -V^  dndROnwIef  TB{;ffivf  ps, 
FeaFum  indudi  MHOoltt  v«ndri«  tiinn^  Qfii<  mttt  Duimii  ^nd  nttuHiit  hsifi^  dwldei  taxts 
HbiisdfvC\iKacMlis'l^SWniKnihicM  See  t««  tv  tru  CM  sttfltJI  lOW  iqH*  ifitti  ont  qI 
tnet  Hifli  t^ft  OpMnM  AGS  »:sa  t^x  itmum 
sun  AMIR  cMTw  Gib 

SS^  S29.95  ?«  S29.95  ZS  tzg.SS  "^   S12.9S 


AIRCRAFT  RECEIVER  KIT 


•HM1  e»ciTrtig  jUiCJiM  r.flinifiwriicai*£itj'.    i    .     ,  ^  ..  ts  up  td  KMmtlrs  iwiy  fiecei«s  T10- 
!3S  MHz  AW  441  iiirvfl  VI I  actor  itfn«{i  -  .i,-  >  m  i  [^iRjgn  wiin  AGC  ca'amic  hhiH  snd  a(i|U!>rpit>l<! 
■Hjnelrh  Runs  on  W  hpltery,  50  mw  au^Jiu  u^^tkji:  1  jjv  s-eflnili'DilY  Dplional  mdlchmg  ABS  plii'iln: 
LH&elel^yj^u  tikfi  11  Hii^wrhBre  f4Ni[uie&$r.ii!an>iid  yMi^hc^^^id  iiiAt.hiri(iilaiuTniriuiiii(iii>b>1ci<r  a 
real43rcles^i»n>iNnpK  Ccimp^d-grdAMcH  »irvi«Hiior  lot  ju!;i  plain  hanging  irounaEhti 


CojAiplele- 
hil  Aftt 


^24.95 


iff  C*fr1 


S12.95 


SHORTWAVE  RECOVER  KIT 

^  :j,:  -I^;  £  rtCSrtffi  Dl«l  fJplbr b  iTa  nary  wrih  |ll«t  1 9*  ^-^  ^    ^. . 

n  iilr  ii ;  IM/ tiwAL  vv«ldi' tirwd.  f««t^iici  ^»nyi  «P4h  ACQ  ^^1^ 

bWLawiSflitwairiAAitpui  U5Kiif*Si|Mhnnit*wcatptifHiiiMnA  nuaoMiiiMmrH 
flf  fyn  e-yf  n  (a  11^9  ifMi&il  &ff ^twis  PX  if  Iki^  ]fiii  opiiDml  case  h  ii  iM)  f^u  luvi  ■>  ri£a?  ncn  ImiunQ 

'"'"'"""'    *"""'  S24.95        S'SL'S'r   SI 2.95 


kiLSH-I 


PACKET  RADIO 

Commo^Dirt  Wii  Eli  pjckil  r j0jq  mifi  luct  IhQ  iw^ui^  {^nuft  Oui^nm  ta11wa«  Featum 
EXARCerM^ie^  for  nlaiMi  0uialKifwtufltl<if  v  Wftatm  inciuOHrHEE  teJi  unvirArt  PC 
bwd.  JH  jiggBjrf  pimniB  In!  flBCimnnlifHaii  SJtO  OtZ 


FM  COttMUNK^ATKHIS/ 

2  MTR,  10  MTR  &  220  RECEIVERS 


^  fKfHV  iRiwiy  3  U^  iiipHiii  ol  IWI0  Lifien  ici  rum  gpyiBam 
M^  Ond  poVa  alt.  tuvmirarineMi  pbOM  ofel  Easy  lo  Ehi^  racwnr  liawrt;.  vntao^ 

Um  nian  1  ^  sensitiviT/.  turn  on  3  V  iuttBry.  mrWi  SO  nvw  audhi  du1|iuI  Opmonaj  AfiS  cam 
Wlltl  tcreennt  grapnicS'  4nd  ftiactiilied  aluiti^niiHt  kntfbii  jirwidD  a  hidti  prgidsalofial  look 


:2Mm  mmE 

fR-7    ^^.96  ^Rio    ^29.95 


fU  *29.95  '^i"  nzjss 


NEW  MINIKITS-NEW  MINIKITS 


8MADBAND 
PftEAMP 

Amiqiim^ii^pm 

UHFrigt  CQui^m  m, 

NvlirfK  iDw  Doise  4  db 
NF.^dtigain  100 
tilHf"tCH/Qperflh(5fi 
flkimoiia-CVIx;  5* 
ohrnt  input 

ST'  »I495 


LIGHT  BEAM 
COMMUNtGATORS 

UfKl  Off  &!  30  lifl  «rttV> 

:  iit4c  umiQ  iBOsies.  me 

I  ■.l11ll>1hr|J  Windvw^  ftC 

Jt^moif  Mftttftii  Irlnimil  t^r  tias 
'sensiEiivemikPHipiji  fpc&i^bi 
lustg  PIN  dtjluclur  iind  EliivBS 
'iP''!itker  QuiCKlt  Uml'S  UEMif  ftt^  ijn 

fransnufHT  kit 
U-ft 

Reowct  fcji 

lfl-5 


«8.95 
»9.95 


HIGH  POWER  FM 
WIMLESS  MIKE 


<'4iwi  jv.  cjjij  anif  lyjJf  fff 
tnikt,  «<l]  picJi  uit  norrnti 

VQlL'lf S  ID  !lBEi  Am&Y  Ufiini^ 

rhdiiii/i^jEsbieiiuni-eiNiric 


-1  ki 


Quality  Test  Gear  &  Electronic  Kits  for  Professionals  and  Hobbyists 


$4995 


$6995 

HrlfBt) 

PS  ^  kll  M9,95 


$8995 


PR-2  COUNTER 
PREAMP 

|Ei4  Fft-?  is  idt!3il  Fo^  mfiAiurin^  wtak 
mnaJs  Iront  10  to  LdOOtdHi  •  itat 
adb'QiJi>  •  BMC  cQitiiKiars  •  great 
Iftr  inning  Itf"  •  idCil  rtcitvev  T¥ 


PS-2  AUDIO 

MULTIPUER 

1  He  ^-^  (I  Bwtfy  ID' iMgii  mtfiutafi 
itj««  reMitKXi  iimtMirtflitiiis- 
munipies  Up  hi  frw^uHiey  •  {}4taf  1C4 
W.I(ii«(iieatii''fmeniTi  ■  itjuniptei 
tfy  10  Qf  100  «  0  m  Kne^olution  & 
l]Ui^4ri  si{]nar  prBEinip.i' conditioner 


P$-10BI.5GHz 
PRESCALER 

»T56Hl*liU,   ,      - 


COM-3 


L 


$279500 


THECDMMUNIQATIOJ^S 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS, 


IniroducingCOM  3     the  nev^  se rv o  m Dni tor  dtsigned  by  service 
technicians  tor  sorvice  tecfimcians  ll  works  harder  for  less    giv- 
ing you  advanced  lesiin^  capa&ihties  ai  a  very  affordiiible  price. 
FEATURES  •  Direct  eniry  keyboarc}  with  progrt mmahle  memory 
•  A^m  &  trans mttieT  frequency  counlcf  *  LED  bar  grap^  ir€- 
qutncy/ error  devialmn display  *  0  1-10,1100^  oul^Mit  levels  ■ 
High  r&cftive sensitivity,  lessthan  W  *  lOOKHz  tgS9999^MH; 
Ci)>nl(nucitis  irequtncy  coverage  •  Iransmit  prolectian.  up  to  HK) 
W3!ls  *  GTS  tCKi«  e^r.o<ief,  1  KHz  and  eitemai  modutation 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE 


tMiDtcoocn 

AcwnoMii 


:#IBI 


CommfuMTPi         $5:95 


4aw«iTZiiiir 

PWR  AMF 

Si  I  npiu  i:  Ll  h  h  C  [jfi'ivpt  ai  ni  p  ri>,ii4ji  i!  u  8 
limeii  pawn*  gdm  1  Wm  1or  a  out, ;?  W  ifi 
lDri&out.5WkirDf40WDui  MAKuurpii 

ntlSQiW  imraitibie valuta,  [;:!:irTi.pltlt  Mkh 
I  If  Hi'  It  ItSS  C*it  and  T  fl  F  BU. V 

$27.95 


PA^I  4DWp«r  jmokil 
TP-1  IIF9Piw}T'flttG»rlL4 


sunji 

SUUTH 

AHiJiK-  '  !'nMli«artipSi- 
liei  vvjifiinn'ililpicli  up  3 
pindru^^ui  IblfrtillGreal 
iDimtiniliiniiqEiab/^ 
ragmoi  aagtiAftmlttur 
powa.mplifii;:'  Fuil2W 
rmsog,l4tu.t.  iun&D4i&lQ 
1&  wQlli  ui«i  M!i  ^imi 
iftoifeEr 

9tH    $5.95 

L«*DDrniai25nati 


ft4Kii  $5.50 

TH4ft»v  $9,95 


COIOH  DRtAN 

Sfgrnu'Mi.itomBanvf'j 

«icti  lot  ikiqti  iflitf-tanie 


VL  imfl      $8.95 


mciACtiiiiti 

SWITCH 

h'l  l.injvnlt"".'.w?l'i,:fieO 

UUlpUl  AllllLU'lblllLa- 

pdl)ililVU]ll{3lD0JitA 
rmiLlilueielaVii  ligntg. 

Lt^CHRVflfl^llKM 

rccuidff  mdbr  Runs  on 

3VDC 

^tKlT 

$6.95 


TELEfHOMi 
THANSMITTEH 


I  I  iVf 


f 


I  A'irn  proles 
.infLi'mflnLE  FflA 
■;l&  Mllpfirii'.i' 


$14.95 


VlSEttntnouLAioti 

' •■  ^■•th isi5-i5y  S]£<95 

ji  SftiruAitorTtn^ 


■tl'--'^=^iit£:j  ill, 


ML 


lIDKJirKTKJT 

ii^^itiKq  panel  tifMs 
Ii4  lifjt 


UNlVinSALTfhlEPl 

riitdPCpDardrtqLjJi'EIJEu 
EM  Qulitii  source  cit  pre:- 
i.iMi^rt  timing  and  (Kilbe 

<    li  U&es55S 
tii«¥irudii<tN<C)trt)«l 
rmQfofpirH^niHl 


J  *■  ■ 


S5,95 


FfMnLciivm 

I  IT  hum  iliaitpllcHllnn-i 
I 'I  iiiithbvej'.peniT.i-i'i.i 
ii>ii'i  Fu^iied^^Stiptii' 
'■'■!' oh  ^rier€ceiwr 

-!^5litl¥kly 

OrcuftMtcciv.Uintt 
mmH  pdHcr  SDva 


STi 


BidiiiMiisi^ifi'  '^ 

1ijCl(IOHl6CBpJ:«l!< 

fH  1  KIT 


S14J5 


MADUASim 


.  JhMi 
r.'lil  IKir        $4.95 


WHISPER  LI&HT 

Al|i|l]li:-L-:b'lingKl1   !tnhll| 

mlltti  [ticks  up  sdu^dii 
jtriclcDnvBrtsthanld' 
ii^nr  iheibvaetth^ 
stMind.inetnplepthir 
ti0M  |acJutta»nuihi,Eeii- 
kiMvp  toSOO  V  liDM  ofi 

mm:        ^  _ 

Mil  Kll    $0.35 


FM 

WIREIEU 

MlUE 


Iransims  m  mliria 


ni-MiT     $5.95 


SlAtll 

P^aducDSypwiirclafld 
daMiiA',|JLlwirl^W 
p^dk^^udiiitRilpiii  rujis 
orvl'lS^uiti.gJisJ^ 

CiwipiittM.  sua 


fMMIM 
MIKE 


A  suiter  nigh 
FM  wireless 

perrdtmancr' 
mihn  kll' 

i'.,,i 

i 

ntiBKf - 

wii^i    S16,9S 

Fil^Wir^AnuleiaeC 

19J5 


micnowAiE 

INTKUSKllt  AURM 

A  rial  Dijcru^iive 
dap^EF  ujnm  Hut  win 
^EMifali^PiitolvaE 

iftuClMlllrhHtli^Htt 

vMfcM  llrn«*#ii 
mmvmf         - 


optaei 


Cenotete 


«1B.95 


SKffl4iciuiaia 

BTivaCythr 
phone  or  rapici  Ihc^ 
5Cismtmjr  KiMgalure^ 
MldtfpifiHDHflratiCin 
u?iiigfiiniijnrn;y  nn/er- 
"n&ii  fi,un':*5ii  ,ii9v&ll 
b£ltery  Buu^  rnnke  and 
tint  QI  &p«dili<  r  output  J 
tn^is  y^iv  IQ  citnnect 
taatt^fTuM   Mknit-  - 

«iratidiW|asYiD 
cMnr  Cnikittusae 

IDI 


«29.95 
12.95 


CT-70  7  DIGIT  525  MH^ 


CT-90  9  DIGIT  600  MHz 


*  1 33.95  S*iiM» 

CT  50  8  DIGIT  600  MHz 


GT-125  9DI€ITf.26Hz 


FREQUENCY  COUNTERS 


N^msfly  UdcTruntLs  has  bcBn  rnaitulai:luong:e3«'IrqirilclnE  qeij  Im 
dvBr  ISi^jFi  amj  is  rexofniiBd  'vr  113  lan  qbalrTv  prodiacti  i|  l|ireak< 
tftroi^  lipcin,  Ai  Qt  ow  GOtrtVi  Gvry  ji  liia  ooi  |Hr  iitriinir  «Fl 
para  ini  MbOE  «@  ttk«  iriilirfAi  n  tK«g  iin  li^gti)  mmfist- 
ibf  w  04  In*' east  coufilps  «  wt  eioii  USA  Ctspirt  i^teiiigieiaQ 
fttf  coiiiliuMi  wileiftMi.  NimjMtwtaMHE  M^ftT  ligi 


« 189.95  r 


WUHDINCLUMI 
IBiPTIfl 


M  89.95 


mPil0|iifCIUSiS 
ML  RI'lJirMI 


ACCESSORIES  FOR  COUMTERS 

titeM.4i(iic  ifii^ip  tnler-nna    iJiCpiu^  I  Ufi 

Hi9nimt]tiiaiice.pfDiHr.  iHjriitlgaCii^;^..  IIUQ 

Lfiw  pass  probe,  aiid  IP  u»l  ,.,^^.....  IIVK 

Oif e«1  pr  Dbe .  general!  pulsasB  |i^  .    . .  l  lS€ 

Tlltl»UiltprCT-7l),^flC§  3.» 

HIcul  pack  mr  CT-7!],  fl)£  12S  - .  -    E.!fi 


"mWIWli 


cr^ii 


Cf-W 


a^» 


CT  121 


wmwht 


m^  HAMfit 


a3>Hf.&5iiiim 


ftHf^OOh^'^ 


5iU«niKr 


eHiiaiiH£ 


tONf^anMHi 


SfMiTitiir 


cSOsilclSOWHf 


i»«li«if 


lESSTItfJISflTv 


KSmwrnt/imu 


•■  iMmu  To  SOU  Mfi: 


ippy 


tf^v 


^rVW 


01 


IHf  *if  TOHi 


OfH^  9U  MHT 


TH/Uti 


ittSLtttLlHr 


QIHI  IHl.llH? 


M2.95 


fEMIS:  •  uttilBG^Ini  ivimlABi^  •  BiHnlie  tir  10 
i*n-  0  net  plmad.  rvMii  bi  ertftati  tim  rot  rtfMI 
•  Mi  1%^  l«r  stIPiiRt  ni  IMWVO  iw  a  muMwm 
■r  tia  Ji  *  unm  tM  tin  fm  mita  mm  *  c«o 
MiUJt  ICH  hi  DSi  mm  *  mtm  iiiir  f21.H 
■ii  S3,M  •  «T  nsMBtfa  lii  m  Bitt  m  -  H  ten 


PHONE  ORDERS  CALL 

716-924-4560 


FAX  716-924-4555 

RAMSEY  ELECTRONICS.  INC.  733  Canning  Parkway,  Victor,  NY  14564 


CIS^  f  \A  fUl  BF  A,ncfi  • 


r#»-*i 


HF  Equprnenl  Regular   SALE 

IC'7e5  Xc^^r/ps/keyer/ayto  tuner 3149.00  2699 


IC-7ftl  Xcvr/Rcvr/ps/luner/scope....      6149  5199 


IC-751A  9-bafid  icvf/.l-30  UHi  rcvr    1699  00  1469 

PS-35  Internal  power  supply 219.00  199'* 

FL-6M  250  Hi  CW  filter  (Ist  \f]„..,     59  00 
FI-52A  500  Hi  CW  Niter  (2nd  IFJ.-    115,00  10f« 
FL-53A  250  Hi  CW  lilter  (2nd  tF|....    1 15  00  109" 
R-70  2.S  IcHz  wide  SSB  U\jtr, .......     59.00 


ICJ35  HF  stcvr/SW  ^ur/nut, 1149.00  989" 

PS-5S  External  pawner  supply .»   219.00  199^^ 

AT- 150  Automatic  antenna  tuner ....    445.00  389" 

fL'32A  500  H?CW  filter,. 69.00 

EX-243  Electronic  keyer  unit 64.50 

UT-30  Tone  encoder  ,.*,.*.....*..*...     18-50 

IC-725  HF  xcvr/SW  rcvr (^wteO  949.00  7995^ 

AH-3  Automatic  ant  tuner ..  (Sp&ck!)  489.00  3793* 

IC'726  10  band  j(Cvr/6m/.5  30MHz  rx  1299.00  1129 

Accessories  Regulai  SALE 

f^2Kt  HF  solid  state  amp  v^/ps,,.**-..  1999.00  1699 

IC'4KL  HF  IKW  out  s/s  amp  w/OS 6995,00  5995 

EX-627  HF  auto,  ant,  selector    (Sp^il)  315.00  269" 

PS-i5  20A  eJiteifral  power  supply 175.00  159^^ 

PS-30  Systems  p/s  w/cord.  6pin  plug    349,00  319*^ 

SP-3  External  speaker 65.00 

SP  7  Small  external  speaker  „.„„...„     51  99 
CR-64  High  stab.  ref.  t\B\.  751A,  etc  ,„     79.00 

SM'6  Desk  microphone 47.95 

Stt'8  Desk  mic  -  two  cables,  scan ......     89.00 

AT-100  lOOW  8  band  auto  ant  tuner ...  445,00  389*^ 
AT-500  500W  9  band  aulo  ant  tuner ...  589.00  519*^ 
AH'2  Sband  tuner  w/mount  &  whip  . . , .  75S.00  689*^ 
AH-2A  Ant  mnef  system,  only-.  fSf«ef#/j  5S9.00  469^- 

SC-5  World  clock (Sptci^    91.95   69« 

Accessories  for  IC  765. 781.725  •  CALL  for  Prices 


?COM 


•  Large  Stocks 
it  Fast  Service 

•  Top  TfBdes 

at 


VHP  UHF  Ba?:*^  Trr^^^ic^  Regular 

IC-275A  25w  2m  FM/SSS/CW  w/ps.„  1299  00 

IC'275H  lDDw2mFM/SSB/CW 1399.00 

1C'475A  25w  440  FM/SSB/CW  w/ps  1 399.00 
IC-475H  lOOw  440  FM/SSB/CW  ffp$()  1599.00 
IC-575A  25w  6/ 10m  Kcvr/ps  |S^^J139900 
tC-575H  25w  lOOw  6/IOm  xcvf.. 1699.00 


SALE 
1129 
1199 
1199 
1269 
1099 
1469 


IC'228H  45w  2m  FM/TTP  scan  (Sfmat)  539  00 

(^229A  25w  2m  FM/nP  mm 449.00 

IC-229H  50w  2m  FM/TTF  mn: „.   479.00 

IC-448A  25w  440  FM/TTP  „.  (Ckimi)  599  00 

=na  Fw  Trar  Regular 

IC'3210A  25^  2m/440  FM,..  (Ciosmi)  73900 
IC  3220A  25w2m/440  FM/TTP  mtc.  659  00 
1C^3220H  45w  2fn/35w  440  FM/TTP  699  00 
tC-1200A  lOw  12GHz  FM....  fBhuiwf)  699.00 
IC-2400A  2m/440FM/nP...  (SfiM  899  00 
IC-25O0A  35w  440/1-2GH2  FM„„..„.  999  00 


Sal? 
419^' 
UP' 
4I9»* 

499** 

Sale 
499»* 
569'* 
599« 
549*^ 
699*^ 
869'^ 


M I  ]  ft  I  ^  ba  nd  F  M  T  rs  n  ^r  e  r  ver  R  egu  Ea  f 

IC-901  2m/440  Ffber  opt.  Kcvr  fSfod^/)  1199.00 

UX-R9U  Broadband  receiver  unrL„    389.00 

UX-19A  lOw  10munit.„...„,....,,.    29900 

UX-59A  lOwemuniL.. 349.00 

UX'S92A  2niSSB/CW  module 599.00 

UX'39A  25w  220MHz  unit     (Spedit)  349  00 

UX429A  lOw  L2GHZ  unit 549  00 

VHF  ■''  '^P  Mnbile  TransCF!ivers  Regular 
IC-970A  25w  2m/430  MHz  transceiver  2895.00 
IC-970H  45w  2m/430  IVlHz  transceiver  3149,00 
UX-R96  50  905  IVlhz  receive  unit....  389,00 
Mobile  Anieinna  Regutar 

AH-32  2m/440  Dual  Band  mot}ile  ant       39.00 

AHB-32  Trunklip  mount ,...*.... 

Larsen  PO-K  Root  mount 

Larsen  PO-TLM  Trunk-lip  mount., ... 
Larsen  PO-MM  Magnetic  mount..... 


Sate 

929*^ 
349^^ 

269" 
319'^ 
529" 
279" 
499" 

Sale 
2499 
2699 
349« 

Sale 


35,00 
2300 
24.70 
28,75 
Regular 


RP'1510  2m  25w  repeater 1849  00 

RP4020  440MHz  25w  repeater ..2299.00 


Sale 
1649 
1999 


Use  ^out 

CREDIT 
CARD 


Hand-helds  Regular 

IC-OZAT/High  Power    409.00 
IC-04AT  440  (Chsmi)  449.00 

]C'2SA  2m  ,.  fj^rfj  419  00 
IC  2SAT  2m/TP  (Spdc)  439  OD 

IC-3SAT  220  HT/nP    449.00 
IC-4SAT  440  HT/TTP    449.00 


SALE 
34  9« 
329" 
299« 

359" 

369»* 
399" 


tC'2GAT  2m  HT/TTP  429.00  379'^ 

IC4GAT  440MHz.  TTP  449.00  389" 

tC-32AT  2m/440  HT  6^.00  549" 

IC'24AT  2m/440  HT  629.00  549" 


limited  Of  hi ,  FREE  BP-82  external  72V  @ 
30Qma .  t>attery  w/  IC-2SAT  or  IC-3$AT  puchase. 


tC-12AT  1 2G^fe  m  HT/nP...  (Ommi)  473.00 

IC-12GAT  Iw  12GHz  HT/hatt/cgr/TTP  529  00 

■crati  band  handheids  Regular 

A-2  5W  PEP  syntti.  aircratt  HT.....».„   525.00 

A-20  Syntfi.  aircraft  HT  w/VOR... 625  00 

For  HT  Accessories  •  CALL  for  Prices 


H9" 
469*^ 


R-71A  lOOkHz  to  30MHz  receiver 

RC-11  Infrared  remote  CO ntroi^r,.^ 

FL'32A  500  Hz  CW  fitter ...., 

FL-63A  250  Hz  CW  Filter  (1st  IF]  ..„ 
FL-44A  SSB  filter  [2nd  tF] 
EX-257  FMuniL.,.. 

EX-310  Votce  synttiesizer , ...., 

CR'64  High  stability  oscillator  xtat 

SP*3  Externa!  speaker 

CK^70(EX  299)  12V  DC  option 


I   rf-  -I   -F   ^  ■«   V  -i^ 


■  **lfrB-l-Fl  »■  *  S  4-J 


Regular 
$9^9  00 
70.99 
6900 
59.D0 
178.00 
49,00 
59  00 
79.00 
65,00 
12,99 


479«* 
549" 

SALE 
869"' 


159" 


R-7000  25MHz-2GHz  receiver....... 

RC-12  Infrared  remote  controller. 

EX'310  Voice  synthesizer ... 

TV-R7000  ATVunit.... 


..1199.00  1029 

.  70.99 
..  59.00 
..    139.00129" 


R-9000  lOOKH/ZGHz  all-mode  rcvr ...  5459.00  4699 

Due  to  the  size  of  the  iCOM  pioduct  line,  some 
accessory  items  are  not  listed.  If  you  have  a  question, 
please  call.  Prices  subject  to  change  without  notice. 


Top  Trades  !•  Well  take  your 
Clean  Late  Model  gear  in  trade 
towards  New  ICOM  Equipment. 

Write  or  Call  iof  our  Quote  Today! 


HOURS:  Mon.  thru  Fri,  9-5:30:  Sat  9-3 


Order  Toll  Free:  1-800-558-0411 


I 


Toll  Free  in  Wisconsirt:  1-800-242-5195 
FAX:  1-414-358-3337 


T 


Inc. 


5710 W.  Good 


Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 

-  AES®  BRANCH  STORES  Associate  Store 


WICKUFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

"Shii^*  1-800-321-3594 


ORUHOO.FIa.  32803 

621  CommonweaEth  Av«. 

Phone  (407)  894-3238 

Fla.  WATS  1-800-432-9424 

?i,','i*ri-800-327-1917 


CLEAR  WATER.  Fla.  34625  US  VEGAS.  Hev.  89106    CHICABO.  Illtltois  60630 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In-State  WATS 

No  Nationwide  WATS 


1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 


Outside 


EfilCKSON  COMMUNICATIONS 
5456  N.  Milwaukee  Avenue 

Phone  (312)631-5181 
Outside i    ann  at   cono 


r 


=  1-800-634-6227   RK 1-800-621-5802 


number  1 0  on  your  feedback  card 


An  Easy  to  Make 
2  Meter  Antenna 

Make  a  strong  J-Pole  from  an  old  TV  antenna 


by  Art  Williams  AA5KB 


My  new  2  meter  rig.  just  purchased  ai  a 
swap  meei,  needed  an  antenna.  1 
wanted  something  that  I  could  pui  on  top  uf 
the  30- foot  mast  that  supports  my  inverted 
vee*s.  I  first  considered  a  ground  plane  with  a 
Wk  whip,  but  then  f  came  across  an  old  TV 
antenna  with  a  folded  driven  etemeni.  I  im- 
mediately  saw  a  J -pole*  already  made  eJECept 
for  cutting  am  and  mounting* 

The  J-Pule 

This  version  of  a  J-Polc  antenna  will  with* 
stand  wind  and  weather.  And,  since  the  J- 
Pole  does  not  require  a  ground  plane,  il^si 
easy  to  make. 

The  design  criteria  is  taken  directly  from 
the  ARRL  Afitenna  Book,  !4tk  Edition,  The 
antenna  itself  is  literally  a  junk  box  design,  I 
did  not  have  to  buy  anything  to  build  it— ii  h 
made  from  an  old  TV  antenna  having  a  folded 
driven  element,  (See  Figure  1/)  The  metal  is 
%-inch  aluminum  tubing  and  since  the  driven 
clement  is  folded,  the  loop  part  of  the  '*r*  is 
already  formed.  /£y.  Nofc?;  //  an  otd  TV 
MmcdHM  is  unavmlMc,  you  can  purchtisc  an 
incxpcnsii^e  FM  anicnna  wiih  approprtmc 
foidcd  eJemcnis  from  Radio  Shack— pawS^ 
IS' 1639^  Although  it  wili  be  much  heavier^ 
the  '7"  cao  also  be  tnadc  from  a  Icnuth  of 
3/8  "^  copper  tubing  lii'mlabh  from  most  hard- 
wurc  or  buHding  supply  siorch.  Bend  tlic  tub- 
ing around  a  2*  pipe  to  form  the  'V" 
/oop./  Measure  1^  inches  froin  the  loop  to- 
wards the  insulator  and  cut  the  tubing  with  a 
hacksaw.  The  long  side  should  be  57  inches 
(3  X  19).  You  will  likely  find  that  you  do  not 
have  57  inches  on  thai  side.  You  musi  cur 
the  tubing  close  to  the  other  loop  but  in 
the  straight  ponion  of  the  metal.  Cut  a  piece 
from  some  other  element  and  splice  the 
longer  piece  lo  make  up  57  inches.  There 
are  some  square  sections  coupling  the  straight 
elements  to  ihe  main  mast  section  and  these 
can  be  used  to  cxiuple  the  sections  ii>gether. 
In  my  antenna.  I  welded  the  extension  on 
to  give  a  smoother  :i|)pearance.  You  could 
also  lap  the  extension  u\cr  the  main  section 
and  clamp  them  together  with  a  small  siain- 
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Figure  L  Use  an  old  TVamenna  wiih  a  folded 
driven  element. 


Figure  2.  Tubing  dimemiims. 


less  hose  clamp.  Doing  it  thus  way  allows  yoy 
to  experiment  w  ith  the  length  of  the  main 

element. 

The  next  step  is  to  make  the  mount.  You 
need  only  a  piece  of  PVC  whaler  pipe,  I  used  a 
piece  of  %  -inch  200  PSl  pipe  with  a  matching 
'*T".  but  you  could  use  schedule  40  or  the 
gray  electrical  type.  Some  building  supply 
stores  sell  PVC  in  iwo-lboi  lengths,  which 
should  be  more  than  enough  for  the  mount.  1 
used  an  cighi-inch  piece  for  my  hortzonial 
mounting  block.  I  began  by  drilling  two  Ytt- 
inch  holes  through  the  tube,  the  first  about 
one  inch  from  an  end,  and  the  second  exactly 
two  inches  frojii  the  first,  measured  center- 
to-centcr.  Yours  could  be  slightly  different 
depending  on  the  separation  of  the  shon  and 
long  legs  of  the '  *J , ' '  You  are  going  to  slip  the 
PVC  tutx^  over  the  two  stubs,  so  the  holes 
need  to  be  exactly  the  same  distance  apart  as 
the  center  of  the  stubs.  Of  course  p  the  two 
%-inch  holes  myst  be  in  line.  A  drill  prc^s  is 
very  handy  for  doing  this  but  you  can  manage 
with  a  hand  drill  if  you  are  careful. 

Now  slip  the  PVC  tube  over  the  long  leg 
first  and  work  it  down  to  where  you  can  slip 


the  shon  leg  through  the  other  hole.  It  makes 
no  difierence  which  hole  you  start  with*  If 
you  want  the  long  leg  toward  the  center  of 
your  mast,  put  it  through  the  hole  farthest 
from  the  end.  This,  of  course*  means  that  the 
short  leg  will  come  up  through  the  hole  clos- 
est to  the  end.  Push  the  legs  through  to  where 
about  half  of  the  shon  length  is  above  the 
PVC  tube.  You  can  vary  this;  it's  a  matter  of 
looks  <jnly. 

Next,  push  the  end  of  the  PVC  tube  into 
the'T**,  a,s  shown  in  Figure  3,  Be  sure  to 
align  the  bottom  of  the  **T''  with  the  '*J** 
pole-  You  CMi  use  PVC  cement  to  secure 
these  together  or  you  can  drill  a  couple  of 
holes  through  the  two  and  put  in  self- tapping 
shcct-metal  screws. 

You  arc  now  ready  to  mount  the  '*T*'  in  the 
top  of  your  mast.  You  may  find  in  your  case 
that  you  want  lo  put  a  piece  of  PVC  tubing  in 
the  bottom  of  the  "T"  and  secure  that  to  your 
mast.  You  could,  for  instance,  put  a  foot  or 
so  on  the  bottom  and  then  climip  that  to  a 
steel  n^ast  with  hose  clamps.  If  you  do  it 
that  way,  put  something  in  the  center  of 
the  bottom  piece  so  you  don't  crush  the  PVC 
with  the  clamps.  In  my  case.  I  was  able  to 
mount  the  "T"  directly  into  the  top  of  my 
30-fiMjt  push-up  mast,  t  first  cut  cross  slots  in 
the  lop  oi  the  mast,  down  about  one  inch.  1 
next  slipped  a  stainless  steel  hose  clamp  over 
the  end  of  the  mast  and  then  worked  the 
boUom  of  the  *T"  into  the  mast.  Tightening 
up  the  hose  clamp,  causing  the  end  of  the  mast 
to  squeeze  in  around  the  *T'\  contpleted  the 
mounting. 

Now  you  wilt  need  two  H-inch  clamps  lo 
connect  the  coax  to  the  legs  of  the^'J**  pole. 
I  made  mine  out  of  scrap  strips  of  alunii- 
num,  about  ^-inch  wide  and  two  inches 
long.  I  bent  them  ariHind  a  scrap  piece  of 
tubing  and  squeezed  the  ends  down  with 
a  pair  of  vice  grip  pliers.  Then  I  drilled  a 
hole  through  the  fiais  for  if  6  machine  screws. 
Keep  in  mind  that  you  want  the  clamps  ID 
be  tight  when  you  secure  them  but  you  also 
want  to  be  able  to  loosen  ihcm  to  adjust  for 
best  S  W R ,  Continued  on  page  67 


Unique  Multiband  Antennas  that  Utilize  tiie  Patented 

GAP  Eievated  Launcii  Teclinoiogy 

The  Revolution  in  Antenna  Design 


That. . . 

•  Launches  RF  from  an 
elevated  GAP 

•  Eliminates  earth  loss 

•  Comes  pre-titned, 

Ko  adjustments  necessary    '^ 

•  Uses  3  short  radials  @  25  feet 

•  Assembles  in  less  than 
30  minutes 

•  Is  self  supporting  w/drop  In    ^ 
ground  mount  and  is  31  feet  high 


Challenger  DH  $199* 

Total  bandwidth  on 
40, 20, 15, 10, 6, 2  meters 
80  KHz  on  80  meters 


but  has  NO!!! 

•Traps 

•Coils 

•Transformers 
•Baluns 
•Resistors 


Challenger  DHI  $219' 

Total  bandwidth  on 
40, 20, 15, 12, 10, 6, 2  meters 
^\    130  KHz  on  80  meters 


Best  of  all  the  £V77i7£ antenna  is  always  active!! 


To  Order  Call— (407)  388-2905 

^^  *  Plus  shipping  and  handling    [Hi 
*»t«c<»d     p|Qj.|j|g  residents  add  6%  tax  ^ 


V/SA 


ANTENNA  PRODUCTS 

6010— BIdgJ 

N.  Old  Dixie  Highway 

Vero  Beach  FL  32967 
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Solar  Car  Race 

Searching  for  an  alternative. 


by  Bin  Brown  WB8ELK 


Since  the  invention  of  the  mo- 
torcar*  the  desire  lo  achieve 
peak  performance  has  been  one  of 
the  main  challenges  among  auio- 
motive  engineers  and  designers. 
The  car  race  has  been  one  of  the 
most  instrumental  ways  to  push 
technology  to  the  limit  and  help 
spur  some  real  progress  in  automo- 
bile design.  Most  of  this  effbn  has 
been  put  into  improving  the  gas- 
guzzling  combustion  enginen  There 
is  an  ahernative. 

Schools  across  the  nation  have 
been  experimenting  with  solar- 
powered  vehicles .  Recent  ;idvances  in  the 
efficiency  of  solar  cells,  electric  motors  and 
drag-efficicni  vehicles  have  made  the  practi- 
cal soiar-powercd  car  a  near  reality!  Many  of 
these  schools  need  actual  road  test  data  to 


Photo  B.  Ihe  MtTSoteariu  :iotar  racer  (win- 
ner of  the  racing  categoryjf. 

continue  with  their  research.  What  belter  way 
than  to  pit  their  car  against  the  designs  from 
nther  schools  in  a  solar  car  race! 

To  this  end,  the  Northeast  Solar  Energy 
Association  organized  the  second  annual 
American  Tour  de  Sol  race.  The  objectives 
of  the  five-day  race  from  Montpelier,  Ver- 
mont, to  Boston,  Massachusetts,  were  to:  L 
Promote  solar  energy  and  electric  vehicles; 
2.  Provide  a  vision  of  luture  transport  at  ion 
and  solar  energy  use;  and  3,  Provide  a  chal- 
lenging  design  problem  for  engineering  stu- 
dents. 

Most  of  these  vehicles  were  capable  of 
traveling  at  road  speeds  over  50  mph  and  over 
a50-mi!e  range.  The  practical  solar-powered 
commuter  car  is  almost  here!  Since  these  are 
experimental  vehicles  being  pushed  to  the 
limit  over  a  234'mile  course,  breakdowns  can 
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Photo  A.  Con  Vai  MS  "  'Sol  Sttrx'ivor ' '  solar  car, 

and  offen  do  occur.  Maintenance  crews  from 
the  various  teams  needed  to  know  where  to 
respond  to  help  out  their  entry.  Occasionally, 
some  of  the  cars  needed  to  be  lowed  to  the 
finish  line  as  well,  In  order  for  the  race  direc- 
tor to  keep  track  of  each  vehicle  and  its  pro- 
gress, a  massive  communications  eiforl  was 
necessary. 

Hams  to  the  Rescue 

Hams  from  three  states  and  several  differ- 
ent radio  clubs  responded  to  the  challenge! 
Each  day  the  cars  set  out  on  a  30-60-mile 
course.  Hams  would  set  up  at  checkpoints 
along  the  route  and  report  the  cars'  progress 


Photo  C.  Daryl  WBIDXN operamgfrom  the 
Lake  Massahesic  checkpoint. 

to  the  race  director.  Each  day  of  the  race,  the 
next  radio  club  or  group  down  the  line  took 
over  for  their  area. 

Fifteen  solar  vehicles  started  the  race  from 
Montpelier*  Vermont,  Six  members  of  the 
Central  Vermont  Amateur  Radio  Club  ush- 
ered the  racers  on  their  first  day  as  they  head- 


ed towards  New  Hampshire.  Bob 
WBIAJG  was  instrumental  in  or- 
ganizing the  first-day  effon  and 
helped  locate  any  stragglers  near 
the  end  of  the  day.  Due  to  the  dis- 
tances covered  and  the  mountain- 
ous terrain,  three  2  meter  repeaters 
were  used  to  coordinate  the  effort. 
Once  in  New  Hampshire,  the 
NHARA  (New  Hampshire  Ama- 
teur Radio  Association)  took  over. 
The  NHARA  is  a  public  service 
organization  which  draws  on  ihe 
resources  of  various  New  Hamp- 
shire radio  clubs  to  cover  large 
events  like  this  one.  Daryl  WBIDXN  orga- 
nized the  first  leg  of  the  race  into  New  Hamp- 
shire and  the  cars'  arrival  in  the  state  capital 
of  Concord,  with  the  aid  of  a  dozen  volun- 
teers. Coordination  was  done  on  the  Hanover 


Photo  D.  Michele  Cabana  KAISOA  reports 

the  position  of  a  breakdown. 

repeater  with  Cal  W  A  \  WOK  operating  as  net 
control. 

One  of  the  longer  legs  of  the  race  was  from 
Concord,  New  Hampshire,  to  Lowell.  Mas- 
sachusetts. Members  of  the  Interstate  Re- 
peater Society  (IRS)  teamed  up  to  establish  \  5 
checkpoints  with  a  couple  of  roving  mobiles. 
Daryl  WB I DXN  and  Chick  KClOX  kepi  the 
race  director  updated  at  the  midway  point  at 
Lake  Massabesic.  Warren  WBIHBB  operat- 
ed as  net  control  from  his  home.  Repeaters  in 
Concord  and  Derr).  New  Hampshire,  and 
Lowell,  Massachusetts,  were  used  to  coordU 
nate  the  whole  effort.  At  this  stage  of  the  race 
at  least  three  of  the  solar  cars  broke  dow  n. 
Some  of  them  had  to  be  towed  to  the  finish 
line. 

None  of  the  solar  cars  broke  down  during 
the  final  leg  of  the  race.  The  communications 


Photo  E.  The  solar  hike.  (Photo  courtesy  of 
Warren  WBlHBBand  Donna  KAIRWZ.) 

effort  was  organized  by  Bob  WAIIDA 
who  enlisted  ten  members  of  the  Amateur 
Radio  Support  Team.  Each  Support  Team 
mobile  travelled  along  behind  two  of  the  solar 
racers  to  help  bring  them  in  to  cross  the  finish 
line  at  Tufts  University  in  Medford,  Massa- 
chusetts, 

I  watched  with  fascination,  during  the 
fourth  day  of  the  race,  from  the  starting  point 
at  Concord.  All  of  the  entries  were  engineer- 
ing marvels.  However,  three  of  these  really 
attracted  my  attention.  I  loved  the  name  of  the 
car  entered  by  Delta  College. .  .'*S-CAR" 
GO"  (Solar  Car  Go).  Another  enthusiastic 
entry  was  from  ConVal  High  School  [Ed. 
Note:  Just  down  the  road  from  73//  The  stu- 
dents from  ConVal  proved  that  you  don't 
have  to  have  the  backing  of  a  university  or 
college  to  make  it  through  a  grueling  race 
such  as  this.  Their  vehicle,  **Sol  Survivor/* 
lived  op  to  its  name  and  came  in  fourth  in  its 
category!  Finally,  one  of  the  most  unique 
vehicles  was  the  solar-powered  bicycle  op- 
erated by  Team  Rosebud.  The  rider  had  a 
solar  panel  strapped  to  his  back  which  ran  a 
small  electric  motor  attached  to  his  wheel. 
Hmmm. ,  .Maybe  next  year  IT!  bring  my 
solar-powered  skateboard! 


The  Contenders 

Champlain  College 
ConVal  High  School 

Delta  College 

Dartmouth  College 

MIT 

Solectria  Corp. 

New  Hampshire  Technical  Institute 

University  of  Lowell 

University  of  California,  Irvine 

Solar  Car  Corp. 

Sundriver,  Inc. 

Team  Rosebud 

Tufts  University 

Next  year's  race  is  scheduled  to  run 
from  Albany  MY  to  Boston  MA.  For  more 
information  contact  the  Northeast  Solar 
Energy  Association,  23  Ames  St.,  Green- 
field MA  01 301 .  Phone:  (41 3)  774-6051 . 


MMMH 


CALL  913-381-5900 

FAX  91 3-648-3020 


ASSOCIATED  RADIO 

8012CONSER  BOX  4327 

OVERLAND  PARK,  KANSAS  66204  _,,,..     -^_ ,  ,       Tn  .  ^ ,- 

BUY — SELL — TRADE 

FVFRY  HAY  M  brands  new  and  recondlUoned. 

A  HAMFEST 

WE'LL  BUY 

YOUR 
EXTRA  RIG 
STATIONS  - 

Send  $3M0  for  our  current  catalog  and  who!esatB  shB&t 


Become  EiiMghtened,  Not  Lightning'd! 


^■'—'^"'\ 


rc 


M  R^=^i!^- 


s.^.. . 


^^  I 


lU 


Flash!    The  RC-96  Repeater  Controller  two  year  warranty  now 

includes  lightning  coverage. 


The  *96  Is  tough.  A  three- terminal 
gas  discharge  tube  across  the  phone 
line  and  transient  su pressors  on 
each  input  and  output  signal  stop 
lightning  from  taking  your  system 
down.  The  "96  is  so  well  protected 
that  Its  proven  performance  in  the 
field  allows  us  to  offer  two  year 
warranty  coverage  which  includes 
damage  caused  by  lightningl 

Youll  hear  thunderous  applause 
when  you  install  a  '96  controller  on 
your  repeater.  Remote  programming 
will  let  you  easily  make  changes  to 
your  repeater  from  anywhere  with- 
out a  trip  to  the  hUl.  Change  codes, 
autodial  numbers^  ID  and  tail 
messages  and  more,  with  reliable 
storage  in  E^PROM  memory. 


advanced 

computer 
controls,  inc 


Your  users  will  be  thunderstruck  by 
the  outstanding  patch  and  auto- 
dialer,  with  room  for  200  phone 
numbers*  The  talking  S- meter  will 
let  them  check  their  signal  strength 
into  the  repeater.  Remote  base 
support  for  up  to  six  bands  allows 
linking  your  repeater  to  others.  Plus 
support  for  pocket  pagers  and  a 
buDctin  board. 

Your  technical  crew  will  light  up 
when  they  see  the  built-in  keypad 
and  indicators.  And  the  ease  of 
hookup  with  shielded  DIN  cables. 
With  pots  and  DIP  switches  easily 
accessible  at  the  rear  of  the  unit. 

Rugged,  capable,  easy  to  hook  up. 
The  RC-96  Repeater  Controller  -  an 
enlightening  experience  for  your 
repeater. 


2356  Walsh   Avenue,  Santa  Clara,  CA     95051     (408)  727-3330 
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Number  1 2  on  your  Feedback  card 


73  Re  vie  w 


by  Richard  Morrow  K5CNF 


GAP  DX-VI 

Multiband 

Vertical 

Unique  antenna  =  super  DX. 


GAP  Antenna  Pfoducts 

6010  Btdg.J 

H.  Old  Dixie  HJghway 

Vero  Beach  PL  32967 

Tel.  (407)  778-3726 

Price  Class:  $220 


As  soon  as  I  recerved  the  GAP  OX-VI  couf* 
tesy  of  UPS,  I  hastened  to  open  the  box 
and  get  the  antenna  up.  But  It  rained  for  three 
days,  startjng  the  instant  I  popped  off  the  first 
staple.  After  the  monsoon  subsided,  I  assem- 
bled the  31.5-foot  high  antenna  on  the  drive- 
way (see  Photo  A),  which  took  about  an  hour 
and  a  half— more  than  just  the  thirty  minutes 
called  for  in  the  instructions,  I  found  the  anten- 
na to  be  well-built,  and  mantifactured  of  high 
grade  tubrng  and  slainless  steel  hardware. 

George  KK4CW,  who  dreamed  this  antenna 
up.  informed  me  that  a  better  instaiction  man- 
uat  will  be  out  shortly  If  yoy  take  your  time  and 
don't  have  to  fight  mosquitos,  you  should  be 
able  to  put  the  antenna  together  in  at>out  45 
mrnules  to  an  hour,  or  even  less.  Study  the 
diagrams  and  sketches  carefully  first,  read  Ihe 
directions  and  follow  them,  and  you  will  have 
no  problems.  To  keep  track  of  the  elements, 
you  might  also  want  to  mark  each  section  with 
a  marker. 

All  sheet  metal  screws  and  washers  come 
packaged  in  a  Ziploc  pJastic  bag  with  a  nut 
driver.  However,  I  would  advise  you  to  use 
either  a  power  screwdriver  or  socket  wrench, 
as  you  can  wear  out  your  hands  screwing  the 
antenna  together.  Be  careful  to  get  all  the 
screw  holes  aligned.  To  slow  down  corrosion,  I 
also  advise  an  application  of  weatherproof 
coating  on  each  screw  and  electrical  connec- 
tion, especially  If  you  live  near  the  ocean  or  in 
a  place  where  it  rains  a  lot. 

Installation 

As  soon  as  you  have  the  antenna  correctly 
assembled,  you  need  lo  put  the  base  section 
In  place,  The  instructions  call  for  mounting  the 
base  section  in  concrete.  I  didn't  have  any 
concrete,  so  I  used  a  spare  brick.  I  pounded  it 
into  the  mud  as  deep  as  I  could.  Crude,  but  it 
worked.  If  you  resort  to  the  ''pound  in  the 
ground''  method,  put  a  board  over  the  base 
section  to  keep  from  mangling  the  toperKl. 

OrK^e  the  base  section  is  installed  and  sta* 
We.  the  next  step  is  to  raise  the  antenna  into 
position  on  the  base  section.  Follow  the  in- 
structions, ar^d  get  some  help — unless  you 
are  built  like  me,  a  beer  barrel  with  legs.  It's  an 
easy  installation  with  two  people,  but  with  just 
one  person  the  antenna  can  get  away  from 

36    73  Amateur  Radio  •  October,  1990 


you  and  coukj  cause  some  grief.  Be  sure  to 
watch  out  for  power  lines,  too. 

Although  the  antenna  ts  self-supporting,  you 
might  consider  using  insulated  guy  ropes.  Wind 
can  do  funny  things  when  you  least  expect  It. 

The  GAP  DX-Vl  has  NO  base  insulator  or 
coils.  This  is  just  one  of  the  things  thai  makes 
this  antenna  different  from  a  regular  vertical 
antenna. 

Rising  Above  It  All 

The  3&Hahm  base  impedance  of  a  normal 
vertical  antenna  has  to  be  matched  to  the 
50-ohm  transmfssion  line  with  a  matching  net- 
work. Resistance  in  the  coil  of  the  matching 
network  increases  loss.  If  you  use  a  capacitive 
matching  network,  capacitrve  loss  to  ground 
increases  at  the  feedpoint.  This  means  that 
some  of  your  transmitted  power  Is  going  to 
ground  currents  due  to  capacitive  coupling, 
instead  of  into  the  air,  where  it  should  be 
going. 

The  GAP  antenna's  feedpoint  Is  located 
about  16  feet  above  the  ground.  Why?  By 
raising  the  feedpoint  above  ground,  the  cou- 
pling to  ground  is  reduced  to  an  absolute  mint- 
mum,  and  so  is  that  nasty  capacitive  coupling. 
More  of  your  signal  gets  into  the  aif.  This 
works  because,  if  you  go  up  the  antenna  from 
the  base,  measuring  resistance,  you  will  find  a 
point  at  which  the  resistance  is  50  ohms. 

Sixteen  feet  above  ground  is  also  at>ove 
most  RF-absorbing  items,  like  hurricane 
fences  and  cars.  And  the  chance  of  base-load- 
ing passing  dogs  is  nonexistent.  Other  factors 
that  can  affect  feedpoint  resistance  in  other 
antennas,  such  as  soil  condition  and  ground 
moisture,  do  not  seem  to  affect  the  GAP  an- 
tenna at  all.  As  a  matter  of  fact,  I  was  on  ihe  air 
recently  during  a  very  heavy  rain,  and  the 
SWR  didn't  change,  unlike  other  verticals  I 
have  used. 

No  Tuning?  No  Radial s? 

Anottier  very  good  thing  about  the  GAP  anten- 
na is  that  you  don't  have  to  tune  it.  It  comes  out 
of  the  box  tuned.  Also,  you  don't  need  radials. 

To  work  75/40  meters,  you  need  three  25- 
foot  long  counterpoise  wires  (insulated)  to 
make  the  antenna  longer  on  the  two  lower 
bands.  If  you  cut  a  foot  off  the  counterpoise 


Photo  A.  rne  GAP  DX-Vl,  assemDfed  and 
ready  to  instatL 

wires,  the  current  node  on  40  meters  moves 
higher  up  the  antenna,  cutting  losses  on  that 
band.  I  verified  this  with  the  old  ftorescent  light 
bulb  trick— I  waved  a  smafi  fluorescent  bulb 
up  and  down  the  antenna  to  see  where  it  was 
most  brilliant.  Not  very  scientific,  bul  it  works. 
Just  be  sure  a  nonham  doesn't  see  you,  as 
you  could  end  up  under  a  net. 

Counterpoise  wires  for  40  meters  usually 
have  to  be  about  32  feet  long,  but  not  with  the 
GAP.  If  you  don*l  operate  on  the  lower  barKJs, 
you  don't  need  the  counterpoise  wires;  I  veri- 
fied this  by  removing  the  wires.  They  didn*t 
make  any  difference  at  all  on  20-1 0  meters. 

The  entire  antenna  radiates  on  ail  bands. 
An  antenna  that  radiates  over  its  entire  31.5- 
foot  length  on  each  band  is  a  lot  more  efficient 
than  one  that  radiates  from  a  different  part  for 


each  band.  The  capture  and  radiating  areas 
are  greally  increased  on  the  higher  bands, 

fnto  The  Fray 

On  75  meters,  the  GAP  was  compared  to  a 
monoband  antenna  designed  by  Ted  Hart 
W5QJR.  On  75  meter  European  DX,  both  an- 
tennas do  very  well,  with  the  QJR  antenna 
about  2  S-units  above  the  GAP.  Keep  in  mind 
that  the  OJR  antenna  was  cut  for  ONE  band 
and  has  maximum  efficiency  on  75  meters. 
The  GAP  was  much  closer  to  the  fence  and 
some  other  items  that  didn't  help  it  do  as  well 
on  75.  Still,  it  did  much  better  than  other  an- 
tennas fVe  used  on  this  band.  Bandwidth  on 
75  meters  was  an  impressive  150  kHz  for  a 
good  SWR.  [Ed.  Not&i  An  int&rch^ng&abie 
tuning  cap  mounts  on  the  top  of  the  antenna 
which  detefmines  the  resonant  frequency  on 
75  meters.  The  GAP  can  be  ordered  centered 
on  3.6, 3.7, 3 A  3.9  MHz  or  a  custom  frequen^ 
cy  of  your  choice.] 

Forty  meters  was  just  fine,  and  I  made 
enough  contacts  during  the  day  to  tell  me 
that  the  antenna  would  do  well  at  nighl  when 
Europe  would  start  rolling  in.  Sure  enough^ 
the  shortwave  broadcast  stations  came  in 
iike  thunder.  On  the  low  end  of  40.  I  heard 
many  stations,  both  SSB  and  CW  from  EA3  to 
Y03.  There  were  a  lot  of  UA  stations,  and  I 
heard  a  call  Td  never  heard  trefore — UZi,  I 
missed  the  rest  of  the  call  due  to  the  ensuing 
pileup.  The  otd  Mosley  V4-6  never  worthed  this 
good. 

On  20  meters,  using  just  32  watts  PEP  I 
managed  to  maintain  a  QSO  with  VK2FA  in 
Newcaslte  for  about  25  minutes.  Brian  was 
coming  in  between  S6-7,  and  I  was  on  the 
order  of  S2-5.  I  never  missed  a  word. 

I  made  several  more  contacts,  and  I  was 
satisfied  that  this  is  a  real  DX  antenna,  t  tuned 
around  and  heard  signals  from  all  over  the 
globe.  0E6MKG  was  running  20-30  over  until 
the  gray  line  passed  his  location  and  the  sun 
came  up.  GB2SDD  was  running  10  over,  and 
had  a  pileup  gomg.  It  was  really  surprising  to 
hear  so  many  signals  under  what  could  be 
called  dead  band  conditions, 

20  meter  CW  was  the  same  story,  tots  of 
weak  but  readable  DX  stations.  I  heard  a  flock 
of  calis  from  the  Soviet  Union  and  other  parts 
of  the  world  that  I  did  not  recogniEe.  I  finaNy 
went  to  sleep  at>out  2:30  a.m.,  thmking  that  if 
my  QTH  was  m  a  better  location,  the  GAP 
would  be  the  answer  to  a  poor  DX  Hound's 
prayers.  I  Nve  in  what  some  hams  call  an  RF 
sponge — my  house  ts  surrounded  by  power 
lines,  TV  cables,  a  shopping  center,  and  a 
large  dairy  processing  plant. 

Operation  on  15/10  revealed  the  same 
thing,  AH  sorts  of  DX  was  coming  in,  and  I 
made  enough  contacts  to  prove  to  me  that  the 
GAP  antenna  is  an  excellent  DX  antenna.  I 
was  not  able  to  operate  the  WARC  bands,  as 
the  age  of  my  rigs  rules  that  out. 

Further  observation  revealed  that  the  af>- 
tenna  is  much  quieter  than  the  other  verticals 
I've  used,  l  didn't  hear  any  ignition  noise  on 
to.  even  though  there  is  a  major  freeway 
about  a  mile  from  the  house  and  a  very  busy 
major  thro  ugh  fare  less  than  300  feet  from  my 
front  door. 


Photo  B.  The  feedpoint,  16  feet  above  the 
ground,  circumvents  the  need  for  an  imped- 
ance matching  network. 


Impressions 

Usually,  broadband  antennas  are  not  very 
efficient,  but  this  one  is.  Since  the  antenna  is 
ground  independent,  all  you  need  for  75/40  is 
the  three  counterpoise  wires,  as  mentioned, 
which  you  can  string  in  any  manner  as  long  as 
they  do  not  double  back  on  themselves  or 
cross  each  other. 

If  you  do  any  shortwave  Hstenrng  or  other 
monltonng  m  the  3.5-30  MHz  range*  this  an- 
tenna will  perform  very  welL 

This  would  t>e  a  good  antenna  for  portable 
use.  Since  it  doesn't  have  to  be  tuned,  set-up 
would  be  easier.  You'd  need  a  stout  carrier  for 
rough  handling,  but  you  could  make  one  out  of 
heavy  PVC.  Also  it's  a  good  idea  to  bring  along 
a  friend  to  help  lift  it  into  position. 

Since  it  is  a  vertical,  the  GAP  DX-VI  will  not 
do  as  well  as  a  dipole  for  close-in  work  (under 
800-1 000  mrles  or  so),  but  it  will  do  better  than 
a  dipole  for  QSOs  over  1000  miles  away.  It 
works  on  2  meters,  too! 

The  GAP  antenna  performed  a  lot  better 
than  others  f  Ve  used.  If  I  could  have  only  one 
antenna,  I  would  definitely  rather  have  this 
one.  The  lack  of  lossy  coils,  and  the  coverage 
of  a  very  wide  part  of  75  meters  by  an  all-band 
vertical,  impressed  me  more  than  a  little! 


Richard  h^orrow  K5CNF,  1706  Metisa  Lane, 
Corpus  Christi  TX  7841 Z 
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ARRL 
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Sony 
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Larsen 
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Lakeview 

AEA 

MFJ 

Cushcraft 
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Plus  more  .  - .  Thanks  for  your  support. 

1-800-426-2891 
METRO:     (612)786-4475 

2663  County  Rd,  1 

Mounds  View,  MM  551 12 

Super  WInnesota  Watts    1  -$00-279^1 503 
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Service  Survey  Wrap-Up 

Plus — where  to  get  your  old  rig  fixed. 


by  Gordon  West  WB6N0A 


In  the  last  six  months  we've  taken  an  inside 
look  at  the  factory  repair  service  of  Ken- 
wood, Yaesu,  ICOM,  Ten-Tec,  and  Alinco. 
Visiting  these  companies  and  learning  about 
what  it  takes  to  get  your  set  fixed  quickly  and 
completely  was  an  eye-opener.  Although 
each  company  is  unique  in  its  approach  to  the 
repair  of  amateur  radio  equipment,  this  six- 
month  survey  reveaJs  that  the  leading  manu- 
facturers of  amateur  radio  equipment  agree 
unanimously  on  the  following  points: 

Manufacturer  to  Ham 

1.  IMPROVE  YOUR  CORRESPON- 
DENCE. The  amateur  radio  ser- 
vice centers  wani  precise  details 
about  the  radio's  problem.  Simply 
taping  a  **doesn't  work"  note  to 
the  top  of  the  radio  is  not  enough. 
Give  a  clear  description  of  what  the 
problem  is,  whether  it  is  continu- 
ous or  intermittent,  any  identifiable 
conditions  under  which  the  prob- 
lem occurs,  the  length  of  time 
you've  had  the  problem,  and  any 
other  history  that  might  be  rele- 
vant. This  information  will  help  the 
technician  repair  your  equipment 
more  quickly  and  for  good. 

Better  yet,  copy  and  fill  out  the 
"Amateur  Radio  Equipment  Re- 
pair Request*'  form  diat*s  in  the 
March  1990  issue  of  73.  If  you 
don't  have  this  issue,  you  can  order 
it.  If  you  only  want  a  copy  of  the 
form,  call  or  write  73  Magazine 
and  ask  for  one* 

2.  PACK  IT  BETTER.  Be- 
cause of  poor  packaging,  many  ra- 
dios are  damaged  while  on  their 
way  to  the  service  facility  to  be 
repaired.  This  compounds  the  ser- 
vice problem.  You  may  have  sent 
the  radio  in  for  a  new  volume  con- 
trol pot,  but  when  it  arrived,  it  also 
needed  a  whole  new  circuit  board. 
Like  me,  you  probably  threw  the 
original  boxes  away  a  month  or  two 
after  you  bought  your  rig,  but  you 
can  still  take  it  to  a  professional 
packaging  and  shipping  service. 
Let  a  professional  bundle  it  up  and 
ship  it  out,  insured* 


Hal  Guretzky  K6DPZ  of  Land  Air  Com- 
munications suggests  that  you  do  NOT  label 
your  package  * 'electronic  equipment," 
*'ham  radio  gear/'  or  anything  simitar. 
Occasionally,  such  boxes  disappear.  If  you 
wish  to  write  something  on  the  box, 
FRAGILE  will  do, 

3.  NO  ACCESSORIES,  PLEASE.  But 
I  didn't  get  my  little  rubber  duckie  antenna 
back!"  This  is  a  common  complalnL  Some- 
where out  there  in  the  radio  world  there  must 
be  some  technicians  with  the  largest  supply  of 
rubber  duckies  on  Earth.  It's  easy  to  forget 
that  you  shouldn't  send  a  radio  back  with 


Photo  A.   The  test  benches  at  Land  Air  Communicauons  are 
equipped  lo  repair  the  latest  as  well  as  the  oldest  rigs. 


Photo  is.  Hal  Uuretzky  KoDFZsays  it  on  his  license  plate. 


everything  that  came  with  it-  But  battery 
packs,  rubber  duckies,  jack  rubber  plugs, 
straps,  and  similar  items,  can  get  separated 
from  the  radio  during  repair. 

4.  BETTER  PHONE  NimiBERS,  Many 
times  the  service  manager  or  bench  techni- 
cian may  need  to  call  you  during  the  day 
to  ask  a  question  about  your  equipment.  Be 
sure  to  leave  your  best  daytime  phone  num- 
ber for  them  to  get  in  touch  with  you.  Since 
most  technicians  don't  work  at  night,  your 
home  phone  is  usually  not  a  good  choice. 
Don't  think  for  a  second  that  they're  going 
to  call  you  at  home  on  Saturday  or  Sunday, 
either. 

5.  BE  TRUTHFUL.  If  some- 
one accidentally  spiUed  a  martini 
in  your  TS-950,  include  this  in 
your  letter  requesting  service. 
Chances  are  the  technician  will 
find  the  olive  anyway— but  it  may 
take  longer.  If  you  try  to  cam- 
ouflage the  cause  of  the  problem 
with  an  excuse,  the  technician  may 
look  for  the  problem  in  the  wrong 
place,  delaying  the  repair  and  in- 
creasing the  chance  of  an  incom- 
plete repair. 

Ham  to  Manufacturer 

But  wait  a  minute,  Mr.  Manu- 
facturer/Service Center;  hams  are 
also  in  complete  agreement  on 
some  points  that  you  may  need  to 
ponder: 

1  •  A  MORE  COMPLETE  RE- 
PAIR. Many  readers  wrote  that 
only  one  or  two  out  of  four  or  five 
problems  were  completely  re- 
paired. Fixing  the  obvious  is  easy. 
Technicians  should  spend  a  few 
more  minutes  reading  over  dieir 
paperwork  for  other  faults  occur- 
ring with  the  rig  under  repair.  They 
should  also  read  over  the  cus- 
tomer's  letter  carefully. 

2,  BETTER  REPAIR  DOCU- 
MENTATION; No  ham  likes  to 
get  his  handheld  transceiver  back 
with  a  bill  for  $150  with  little  or  no 
explanation  about  what  was  done  to 
it.  That  much  just  to  change  a  tiny 
1N914  diode?  Better  back  up  big 
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INTRODUCING  OUR  NEW 
COMPUTER-CONTROLLED 

REP-200  REPEATER 

if  you  always  thoyght  a  computer-controlled 
repeater  had  to  be  expensive,  LOOK  AGAiN!  You 
could  easily  spend  this  much  Just  for  a  controller. 

As  always,  Ham  Ironies  strives  to  ^[ve  superb  performance  at 
modBst  costf  In  this  case^  a  premjum  repeater  with  versatile 
computer  control,  autopatch,  and  many  dtmt  control  features  at 
tess  than  many  charge  for  a  bare-bones  repeater! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  instance.  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  tillers,  hysteresis  squelch. 

We  completely  re-thought  the  whole  idea  of  what  a  repeater 
should  be,  to  give  the  test  features  at  the  iowest  cost 

ONLYS1295! 


•  Available  for  th©  1 QM,  6M,  2M,  220MHA  440MHz.  902MHz  ham  bamis. 

FCC  type  acceptsd  modets  ^tso  avaitabfe  for  vhf  and  uhf  commerciaf  bands. 

•  Rugged  exciter  and  PA^  designed  for  continuous  duty. 

•  Power  output  15-18W  (25W  option)  on  2M  or  ht-band;  15Wori  220MH7:  lOW  on 
M  or  902MH2. 

•  Accessory  add-on  PA's  available  with  power  levels  up  to  100W. 

•  Five  courtesy  beep  types,  including  a  pfeasant  multitone  sequence. 

•  AUTOPATCH:  either  open  or  closed  aooesSr  toll-call  restrict  auto-disconn^ct. 

•  Reverse  Autopatch,  two  types;  auto-answer  or  ring  tone  on  tlie  air. 

-  DTMF  CONTROL  over  4S  functions  can  be  controfl&d  by  toych-tone  Separate 
4-digit  controf  code  fof  eadtt  function,  pi  us  exira  4-digit  owner  password. 

•  Qtm&T  can  inhibit  autopalc^  of  repeater,  enable  eitber  open-  pr  dosed-a^^ss 
for  repeater  or  autopMch,  and  enable  tol  caHs.  reverse  patch,  kerchunk  fiher, 
site  alarm,  aux  rcvr.  amd  other  optkxs.  inc^KSriQ  ttm  suxiiary  external  circuits, 

•  The  cmd  rnessage.  dtmf  comrnand  coties^  and  oi«iier«€peafied  d^aiit  parame* 
tsrs  for  cor  ^id  cwid  timers  and  tones  are  txjmed  IrMD  tm  eprom  a^  the  factory. 

•  Cw  speed  and  tone,  courtesy  beep  eoid  tail  ttmers,  and  courtesy  beep  type  can 
all  be  ctianged  at  any  time  by  owrier-passwofd'pfoteaed  dtmf  commancfe. 

-  Many  bilRt-^n  diagnastic  ^  testing  functions  LmiQ  rrHcroprocessor. 

•  Color  coded  'eo  s  m  die  ate  status  of  all  major  functions. 

•  Wtld«d  paititiorts  for  excster,  pa,  receiver,  and  oontfoier.  PEM  nuts  tor  covers. 

•  3-1/2  incri  aiuminum  rack  panel,  finished  ri  eggshell  whrte  and  black. 

'  Auxiliary  receiver  input  lor  independent  control  or  cross  Unking  repeaters. 

Thtf*  Mr9  many  other  fesfunH,  tdo  numerauM  to  mention.  flnqmiEt  csi&log  for  fuif  ttstaiif. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 


FM  EXCITERSi  kits 
$d9.w/tSl69.  2Wcofnin- 
uousduty    TCXO^xt^ 
ovenopfKxs  av^able. 
FCCiype  accepted  tor 
ccm'i  ijfit  &  hi  teods, 

*  TA51  fbr  tOM,  EM.  2M. 
1»'174.  220MH2- 

*  TA4S1  for  dttf. 
.  TA901  for  902-K8Whte, 

aw  out  rwftoniy,  S163^ 

*  VHP  &  UHF  AMPLIFIERS. 
For  fm,  ssb.  atv.  Output 
from  1 0W  to  1 0OW.  Several  models,  kits  starting  at  $79 


/^:  V, 


FM  RECEIVERS: kits  $139.  w/l  $189. 

-  R144/R220  FIVI  RECEIVERS  for  2M, 
150  1 74,  or  220MHz    GaAs  FET  front 
end,  0,1SuV  sensitivity!  Boiii  crystai  & 
ceramic  If  filters  plus  helical 
resonator  front  end  for  excepttonai 
selectivity:  >10Dd3  at  ±12kH7  {best 
avaitabie  an/where!)   Flutter -proof 
htysteresis  squelch:  afc  tracks  dntt. 

*  R451  UHF  FM  RCVR,  similar  to 
above 

-  R901  902-92eMHz  FM  RCVR. 
Tripte^convef^on,  GaAs  FET  front  end. 

<  R70  ECONOMY  FM  RCVR  lor  lOM,  6M,  2M,  220MHz,  w/O 
arc.  Kits  $129 

*  Weather  satellite  $  AM  aircraft  rcvrs  also  ava^^le. 


If  you  prefer  a  ptaTn-vartiTla  or  kit 
repeattr,  you  couldn't  find  a 
better  value  than  our  original 

REP-100  REPEATER 

Sarr>e  fine  rf  mc^dules  as  REP-200  but 
with  COR  4  Controller.  Can  add 
auEopatch.  dtmf  decoder.  CTCSS.  either 
now  or  tater.  Kit  only  $6^75,  w/t  $975. 


ACCESSORIES 

COB-3  REPEATER  COf^TROLLER  krf 
Features  adjuslabie  tall  &  time-out 
timers,  solid-stare  relay,  courtesy  beep, 
and  local  speaker  ampftfier $49 

CWfD  kf!  Diode  program  med  any  time 
in  the  field,  adjustable  lone,  speedy  and 
timer,  to  go  with  COR-S ^..-,.$59 


1 


NEW  C0R'4i<it.  Complete  COH  ar\d 
CWO  all  on  one  board  lor  easy  con- 
struction,    CMOS  logic  for  fovv  power 

consumpltan,  Many  new  features. 
EPflOM  pfogramrred;  specify  call  ..  $39 


NEW     TD*3     SUBAUDIBLE     TONE 

DECODER/ENCODER  kit     Adjustable 

for  any  tone.    Oesigned  especially  for 

repeaters,      wrth       remote       control 

acfiwate/deacti^te  provi&ions  „.__.$24 

TB-2    TOUCH-TONE  OECODER/COH- 
TROLLER  ^it  FuB  16  digds.  with  tott-ca* 
restrictpr,  progranvnabfe.     Can  turn  5 
furxSfons  on/oft.  Great  (0*  selective  caJf- 
ing,  tool  ™ ■■■ . —  -S79 


AP-3  AUTOPATCH  kit  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
&  phona  line  remote  contrd  are  std  ,  $79 

AP-2   SIMPLEX    AUTOPATCH    T 
Board  kdL   Use  with  above  for  simplex 
operBtion  usirig  a  transceivef  .., S39 


MO-Z02  FSK  DATA  MODULATOR  kit 
Run  up  to  12CX)  baud  digitaE  signals 
through   any   fm   transmitter   with    full 

handshakes.      Radio   link   computers, 
tefemet  ry  gear,  etc.  . » $39 

OE-202  FSK  DEMODULATOR  kit.  For 
receive  end  of  link „..,.. $39 

9600  BAUD  DIGITAL  RF  LINKS,  Low- 
cost  packet  network  ing  system, 
assisting  of  new  MO'96  MoOem  and 
spedal  versions  of  our  220  or  450  mHz 
FM  TransinittBrs  and  Receivers.  Int©-- 
face  dffectfy  with  most  TNC's,  Fast, 
diode-swilctTed  PA'S  output  15  or  SOW. 
CaU  for  mofB  info  on  tfte  fight  systom  for 
your  appitcstiof}! 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 

LNG-(*) 

ONLY  $59 

wtrvUleiled 

FEATURES: 

-  Very  low  noise:  0.7dB  vhf,  0  8dB  uhf 

•  High  gain:  13-20dB(  depends  on  freq 
«  Wide  dynamic  rangd  -  resist  overbad 

•  Stable:  low  feedback  dual-aate  FET 

^Specify  lining  range:  28-30,   4^56,   i 37-150, 
150-172,21 0-230,  400-470,  Or  800-  9G0  MHl, 


LNW-(*) 

MINIATURE 
GaAs  FET 
PREAMP 

ONLY^^H.%K  $39  w1f«l^«eled 


•  GaAs  FET  Preamp  3iiniar  to  USKS, 
esQcept  designed  tor  low  cost  &  small 
size.  Only  5/B^  x  1  S/ff'L  x  a4'H. 
Easily  mounts  in  many  radios. 

*SpeC//y   tuning    mngo:    jf*-35.    35-55.    6S-3C, 

m-i2o,  im-i50,  T50-200,  200-270,  of  400-500 

MHi. 


LNS-(*) 

IN-LINE  PREAMP 

ONLY  $79 m.  $99 


w^i«di'le3led 


•  GaAs  FET  Preamp  with  features  similar 
to  LISIG  series,  except  automatically 
9wK€hes  oul  of  tine  during  trans mft 
Use  with  base  or  rnobile  transceivers  up 
to  ^W.  Tower  mounting  brackets  nd. 
*Sp9c^  ivmg  tmgm  t^tf^   ^(m-240^  or 

400^00  MUl 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  section  heltcaJ 
resonators  reduce  inlermod  &  cross- 
band  Interference  in  critical  applications 
MODEL  HRA-(*J.  S49  vhf,  S94  uhf, 
*SptiCffy    hitsing     rangtt:     M2-150,     150-162, 
mi74,  213^233,  420-450,  450^470, 


RECEIVING 
CONVERTERS 

Low  noise  convertefs  to  receive  vhf  and 
uhf  bands  on  a  lOM  receiw.,  ChOfce 
of  kft  -  -3se  &  BNC  lacks,  kit  with  pdb 
onty.  ^  4.  t  ur^  rt  a  case  Other  models 
available  for  other  in/out  ranges  &  acv. 
R&qa&si  catalog  tor  compiete  listings. 
VMF     Input     ranges     avail:     136-13B. 

144-146.    145-147.    ^6^148,   220^222, 

222-224;  kit  less  case  $39.  kit  w/case 

$59.  w/t  in  case  $89 
UHF    Input     ranges     avail:     432-434, 

433-437;  kit  less  case  $49^  kit  w/case 

$09.  w/t  in  case  $99, 
902-928  MHz  converts  down  to  422-448 

or  430-450  range.  Same  price  as  uhf. 


CONVERTERS 

XV2  for  vhr  and  XV4  for  uht  ModeJs  to 
o^nvert  10M  ssb,  cw.  ftn.  etc.  to  6M.  2M. 
220.  432,  435.  and  for  atv,  1 W  owput 
Kit  only  S79.  PA  s  up  to  45W  av^^^. 
Bequest  catalog  for  compiete  fastings. 


0UR27THYEAfli 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

S«n<d  S2  tor  over4«*a  »lir  mall.    For  cas-ml  tnt«f#«l.  cThkIi  r«icf«r  service;  ailcvr  2^  w«ftK*. 

Order  by  mail,  fax,  or  phone  (answering  machine  oft  hrs). 
Min.  $3  S&H  charge  for  first  pound  plus  add  I  weight  &  tns, 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  (S3  fee). 


mironics,  inc 

65  MOUL  RD.  ■  HILTON  NY  14468-9535 
Phone:  716-392-9430  -  FAX:  716-392-9420 

HiirtrpfiiM  If  » reglaterwl  !mdim*rk    Cetijiitlghrt  1Mfi.  KHirrtrorrJoi,  Inp,  flm  ilgMi  rsisrw^J. 
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bilb  with  details  on  what  you're  charging  the 
customer  for. 

3.  KEEP  ME  INI  ORMi:[).  Nothing  is 
more  aggravating  than  nut  knowing  whether 
the  faclory  received  ihc  rig  or  not,  how  long 
it's  going  to  take  to  get  it  fixed,  and  an  accu- 
rate estimate  ol  how  much  it  will  cost.  When 
the  unit  is  received,  every  company  ishould 
immediately  send  a  postcard  to  the  customer, 
indicating  receipt  of  the  equipment,  with  in- 
structions on  how  to  track  the  unit  down  for  a 
status  check.  The  pixstcard  should  also  state 
the  estimated  time  and  cost  of  the  repair.  If 
the  unit  is  heing  shipped  back  to  the  customer 
C.O.D.,  does  C.O.D.  mean  cash  or  a 
cashier's  check,  or  is  a  perstonal  check  OK? 

Land  AJr  Cotiiiiiuti]catioii.s  L.T.D. 

Older  seis  may  be  fixed  quickly  if  the  parts 
are  still  available  and  a  technician  takes  a 
special  interest  in  the  project.  Originally,  diis 
last  service  survey  article  wa?^  to  include  a 
lour  of  the  service  center  of  G.E-  Elccironic 
Services,  Since  last  July ,  however,  G.E,  is  no 
longer  repairing  amateur  radio  equipnicm, 
i^wor  old. 

East  CoaM  hams  are  luckier.  Hal  Guretzky 
K6DPZ,  owner  of  Loind  Air  Coniinunica- 
tions,  says,  'Wc  specialize  in  used  equip- 
ment, both  $ules  and  jscrvicc/*  While  t 
haven't  had  a  chance  to|K*rsonally  inspect  his 
tacililv.  1  did  receive  letters  from  several 
readers  indicating  that  Land  AirCemmunica- 
tions  fixed  their  equipment^  which  had  been 
pronounced  dead  by  others, 

Hal  Guretzky  has  plenty  of  used  gear 
for  .sale,  plus  elab(*rute  test  benches  which 
meet  the  requirements  lor  a  well-equipped 
repair  facility  fxir  the  latest  models  of  mi- 
croprocessor-based hum  transceivers.  Says 
Hal.  "My  lurmula  lor  repairs  is:  If  ihecustof 
the  repair  is  more  than  half  of  the  used  re- 
placement cost,  the  customer  will  be  in- 
formed, and  he  has  the  option  ui  have  the  rig 
repaired  or  not.  If  he  chooses  not  to.  the  only 
charge  is  the  cost  of  shipping  the  equipment 
back  to  him.'' 

Hal's  reputation  is  known  across  the  U.S. 
Repairs  come  in  from  as  far  away  as  Cal- 
ifornia. According  to  HaL  his  license  plate 
says  it  all  (sec  Photo  Bh  For  more  informa- 
tion, call  or  write  Land  Air  Communications 
at  95A5  I  OB  St..  Richmond  Hill  NY  1 1419. 
TeL  (718)  847-J090.  FAX  (718)  H49-K279, 
Add  them  to  your  arsenal  of  independent 
niters. 

That's  it,  folks.  Haifa  year  of  exploring  a 
dreaded  subject— radio  failure  and  how  to  get 
it  fixed  quickly.  Hams  arc  quite  vocal  about 
the  kind  of  repair  service  they  gel  from  manu- 
faciurcrs  and  service  centers.  While  the  ma- 
jor manufacturers  provide  gotxJ  service* 
tumarouTuJ  time  may  vary  with  a  shortage  of 
qualified  technicians.  And  as  Wayne  Green 
has  pointed  out  so  aptly  in  his  editonals,  good 
service  technicians  arc  getting  harder  and 
harder  to  find. 

Do  your  pan  to  get  g(Hxl  service.  State  your 
problem  clearK «  pack  y  MUr  ng  up  well,  ship  it 
out  right  away,  and  chances  are  you'll  get 
your  rig  repaired  in  a  reasonable  amount  of 
time- 


Enjoy  NEVER 

CLIMBING 

YOUR  TOWER 
AGAIN 


Are  vou  too  scaf  ed  or  too  oid  to  dimt>?  Never 
ciimD  agatfi  wiin  tlijs  tcjwer  and  elevator  tram 
svstem  Vovager  towers  are  15  and  18  indi 
UiangiM^  structiFes  stadiatjte  to  anv  height  in  7 
1/7. 8  5/4'  or  ia  section  lengths  Easy  to  install 
runge  t)dse^  waflc  uo  erection.  Next  pltjrnt>  tt^er 
with  (eveilrig  tsdts  in  dase  Mount  rotor  arxJ  Earge 
heavy  beams  on  Hazer  tram  ^xJ  with  one  hand 
wirefi  to  top  of  tower  for  normal  operating 
Dosidon.  safety  fock  sv^ten  operates  whiter  aiang 
or  iQwerna  At  last  a  dieap,  convenjent  aid  safe 
way  ID  install  and  maintajrt  your  Deam.  Ttts  is  a 
dekjxe  tower  system  Chat  vou  can  eniov  today 

SPECIAL  TOWER  PACKAGE:  50  ft  high  Dy  W 

fi&c^  :^  .^/er  k'\^  ^         -  ^  section,  hioged 

Dase,HA2ERk .        ^_ .  /i^iffis, tuf nbycMes. 

eanJistxew^TCfiors,  10  mast,  thrust  bearing,  tod 
kit  ground  rod  and  clamp,  rated  at  15  sq.  ft. 
antenr^a  tosad  @  100  Mph.  S197C9S. 


hAZB;  2  for  ;%trt  2S^)vv  OAv  %pn  t2  sq  ri  iivnd  Id 
HU^  5  for  i»Fi  2Sii^  An  e  sq  f t  wtu  lead 
HA2S  4  for  «7¥i  j^^w  g»  SCI  t|  4)  ft  nHnd  u 
TB-3S  B^  trvust  osmtiQ.  sir  mu  toKit  di 


soits 

HUM 


"  S-      Ta     ^'Ij 


satJsf anion  gtjjtranteed  can  tocJay  and  order 
by  vi&a,  u/c  w  man  chtck  iifittiefjiaiv  dciivvry. 

Glen  Martin  Engineering,  Inc. 

D^pt.  A 

RR  3.  BOX  322. 

BOOnvllle.  MO  65233 

816-882-2734 

FAX:  816  BB2  7200 


rff 
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Packet-PLUS 


IH^.B1P  I 


O 


o 


□  G 


Power-Up  your 
PK88  or  PK232 


^11  tup- 
poits  muEtT-s&^^iori  op^rati^r).  P^ciiet.  AMTOR,  Baudot. 
ASCit  MAVTEx.  Morse  and  ine  laiesi  AEA  Firmware  Huge 
Scroll  back  butters.  Binary  atiit  TgvI  hie  Iraniter.  QSQ 


Easy  to  Use    ^^l  iim  \\\  Ww  tlhk  jmtl  \w\\  thini:  t 
kfiiii  I  v^;i^irMint'ili'il  t*p  i\\\*  \\\  iiiv  fdt'Jiih!'^' 

POWerfUu     "  J  i:ifiNrt'i  linn liksK.i  Miii|i.  riiialwins 
ilisv>i^i.'i"ji*ji  lUH*  \\i\\%  III  usi'  ii" 

Informative:   " ihv  ^.-mrin -.  '\h  \ it-«'  scni^n 

k-rs  I  111.-  rtriiliv  svf  ivti;tl  \\  \vA\i\wm\\^  mi  \\\w  <\\\\m\\:\r 

Flexibie:    '•t  um  vitMh  ^nm  htifUriits  tiimi  Ul  \U. 
tluMi  pu^r  t Ik- ill  tiiiin  liii;il  lill.S'kHtUii  Icn  lHV>\triiki,Sp 

Compatible:   n>tirk^  Hirh  ww  rmt^  i^khh  ku\i 

Pach^  PLUS  funs  on  IBM  Coirtpatible  compul 

\\  op^ratior).  P 

jrse  and  it»€  i 

s.  Binarv  ar 
longing.  »nd  more, 

Send  S39.95  (CA  res  add  6,25%)  to: 
InterFlex  Systems  Design.  P,0,  Box 
6418,  Laquna  Niguel  CA  92607.  or  call 
(714)  496'$639  for  COO  orders.  Include 
your  name  and  Callslgn. 

CIPTCLE  7T  ON  REAEIER  SEJ^VlCE  CARD 

IVhere's  the  Beam? 

TbereS  1 2  actet  OX  HifeSS^iafe  ii<ftjE  t<*- 

iLivfa*!  KtHuLBsta*  DX:b<tn  at  i9>-i«»vy.  tlif 
Bk<-  M]r  HtS^KiKt  arc  Wifdi  »>(  £«€&  T^irj  li.'-:^ 
DX  imhAH  fe  w«ct,«ridK«t  u  MBp4i6rf .  twi  w^^>b 

itM        If  ^        .  m  M 

AnUmias\\€St 

h^  50061  Ffw^,*,  LT*4«E 


a00-92&^7373 

SsiU Tj-cHtf  H-m-m froa KisKb a-ub  T*^- k"^' \t*\t ':a S^  »N 


pHUSvJ 


I 


I 
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GORDON  WEST 

RADIO  SCHOOL 


#04  21-DAY  NOVICE 


$22.91 


112-page    textbook 
two  stereo  code 
learning  tapes 
sample  5  wnm 
Novice  code  lest 
over  S5Q  in  radio 
manufacturers' 
discount  coupons. 


^1   COMPLETE  NOVICE  .  .  .  $62.95 

2  ttieory  tapes,  2  texttsooks,  FCC 
Rule  Book,  4  code  tapes,  code  osciitator 
set.  exa miner  test  packet,  and  over  $50 
In  r^dJo  discount  coupons. 

^2  NOVICE  CODE  COURSE    S32.9S 

6  cassette  tapes  make  It  easy  to 
learn  tlie  code  from  scratch. 


#1)7A  2  WEEK  TECH    .....  $22.95 

♦  Tills    Technician    course   rncJudes  2 

theory  tap-es  and  1  illyslrated  te?ttbook, 

#05  COMPLETE  GENERAL,  .  S62J5 

6  code  tapes,  4  ttreory  tapes,  and  2 
textbooks.  Ideal  tor  upgrade  fron-t 
Novice  to  OeTieral. 


mR  GEN.  CODE  COURSE  .  .  $32.55 

This  General  course  Inciades  6 
tapes  for  speed  tiuilding  from  ^  to  13 
wpm. 

^8B  COMPLETE  ADVANCED  S62.95 

This  Advanced  course  includes  A 
theory  tapes,  1  textbook,  and  5  code 
tapes  113  to  22  wpmj. 


J  #09  ADV,  THEORY  COURSE    $32.95 

I  4  tapes  and   1   iiiustraied  textbook 


#10  COMPLETE  EXTRA.  .  ,  .  S62,9S 

4   theory  tapes,  I    textbook,  and  6 
Code  tapes  (13  to  22  wpm). 

mt  EXTRATHEORY  COURSE  $32J5 

4    theory    tapes    and    1    Illustrated 
textbook  for  Extra  class  theory, 

#11    EXTRA  CODE  COURSE      $32J5 

6  tapes  for  speed  building  from  13 
to    22   wpm    for   the    Extra   code   oxam, 

#13  BRASS  KEY  a  OSC,  .  .  ,  $25,95 

#15  PLASTIC  KEY  &  OSC.  .  .  $21 J5 

SIhlGLE  CODE  TAPES 

$10.95  each  including  shipping 

#19  5  wpm  Novice  QSO  tests 

#20  5  wpm  Random  Code 

#21  5-7  wpm  Speed  Builder 

#22  7-10  wpm  Speed  Sunder 

#23  10  wpm  Plateau  Breaker 

#24  10-12  wpm  speed  Builder 

#2b  12-15  wpm  Calls  &  Numbers 

#26  !3  wpm  Random  Code 

#27  13  wpm  Teat  Preparation 

#28  13  wpm  Car  Code 

#29  13   15  Wpm  Speed  Builder 

#30  15-17  wpm  Speed  Builder 

#31  17-19  wpm  Speed  Builder 

#32  20  wpm  Random  Code 

#33  20  wpm  Test  Preparatiori 

#34  20  wpm  Car  Code 

#43  3-15  wpm  Cocie  Review 

#40  12-21  wpm  Code  l^eview 


Prlcei  fnclu^ 
StiiPt^^ng  &  handling 
IL  fcsid«nts  add  &^^% 


VtSA 


\/  V  M 


I 
I 


I 


I 


RADIO  AMATEUR  CALLBOOK  INC 
92S  Shemood  Dr,  Lake  Bluff.  IL  60044 
Mon.Fri.  e^pm  (7081 234  6600 


CIRCLE  31  OK  R£AO£lt  SERVICE  CARD 


CIRCLE  SO  ON  READER  S£RVK;E  CARO 
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dumber  14  on  your  Feedback  cmrd 


The  ZED  LOOP  Special 

An  inexpensive  HFbeam  with  a  new  twist 


byJimGrayWlXU 


The  *'ZL  Special**  antenna,  named  after 
ZL3MH  who  first  designed  k,  is  well- 
known  to  enthusiasts  who  want  a  simple, 
easy-to-build,  inexpensive,  high-perform- 
ance wire  beam.  Basically,  ihe  ZL  Special 
consi^  of  two  folded  dipoles  fed  out  of  phase 
tp  provide  a  strong  radiation  lobe  in  one  di- 
rection, and  signal  cancellation  off  the  back. 
It  is  a  slighUy  different  version  of  the  famous 
''8JK^^  antenna  designed  and  pybEishcd  by 
John  Kraus  WgJK  in  the  1930s.  John*s  arti- 
cles appeared  in  QST  between  1935  and 
1938,  and  more  recently  in  1989.  Another 
tried-and-tnie  version  of  the  ZL  Special  ap- 
peared in  ^^Brtx'jm  Handle  Beam/'  written  by 
John  1.  Sculta:  W4FA  in  the  Januar>  1989 
issue  of  CQ . 

The  Ideas  Clkk  ^ 

My  own  experience  with  the  ZL 
Special  goes  back  to  1958,  when  J 
byilt  one  from  twin-lead »  using  vinyl 
tape  to  attach  the  elements  to  some 
bamboo  poles,  Theste,  in  turn,  I  at- 
tached to  a  smalt  wooden  framework 
that  could  be  rotated  by  a  light-duty 
TV  rotator.  I  fed  the  beam  with  75 
ohm  coaxial  cable  and  used  it  with 
remarkable  success  on  15  meters. 

With  the  advent  of  the  new  sunspoi 
Cycle  22 » and  the  sudden  and  drastic 
increase  in  10  meter  activity,  I  de- 
cided that  rd  need  a  beam  for  my 
QTH,  which  is  on  a  smalL  iree-cov- 
crcd  lot  with  no  tower  or  possibility 
of  one  at  present.  I  considered  using 
a  20  meter  defta  loop  beam  I  'd  made 
for  DX  back  in  New  Hampshire. 

That  one  had  quarter-wave  spac- 
ing between  the  elements  and  a  neat 
design  for  changing  direction  from  the  shack 
by  merely  switching  an  extra  quarter-wave 
length  of  coax  into  the  feeder  arrangement,  f 
could  instantly  change  the  direction  of  the 
beam  by  180  degrees.  It  worked  very  well, 
and  got  me  some  new  countries  in  spite  of  my 
100  watt  transceiver. 

Then  the  idea  clicked:  Why  not  incorporate 
the  best  of  both  antenna  systems— a  delta  loop 
pair,  separated  and  phased  in  the  ZL  Special 
manner?  T  devised  (on  paper)  a  suspension 


system  for  making  it  into  a  fixed-direction 
antenna— the  better  to  work  those  elusive  Eu* 
ropeans  from  Arizona,  and  also  to  enable  me 
to  work  my  old  friend  N 1 DQM  back  in  New 
Hampshire.  The  result  is  shown  in  the  figure. 

A  10  Meter  V^skm 

r  used  the  formula  of  1 005/F  (MHz)  for  the 
forward  element  and  1055/F  (MHz)  for  the 
rear  element.  Obviously*  both  elements  are 
''driven.*'  I  used  a  physical  spacing  of  5  feel 
between  delta  loops,  and  a  6-foot  length  of 
45Q*ohm  ladder-fine  as  the  phasing  section. 
Fomiuia  =  150/ffor  450  Q  line  length  and 
120/ffor  loop  spacing .  (If  you  wish,  you  can 
make  the  phasing  line  from  300  ohm  Iwin- 
Icad,  although  it  will  have  a  slightly  shorter 
length.) 


r— PVC  1/2*  I  »• 
f^  R^QMIRED) 


«eCHAN>CilL  AftftANO£yEI»T 


»*oTE    pH*sp»io  Live 

TAPED  TO  LOWE  ft 


ELCCTWCAL  ARHA*lGe«E«T 


79a  COAX 


R£*l>  LOOP 


The  Zed  Loop  SpeciaL 


As  you  can  see.  the  coax  cable  is  attached 
without  a  baiun  (although  you  may  use  one  if 
you  wish)  to  the  junction  of  the  forward  loop 
and  phasing  line.  You  will  notice  that  the 
phasing  line  has  a  half-twist  in  order  to  place 
the  antenna  currents  in  the  proper  phase  rela- 
tionship to  give  forward  gain  and  backward 
rcjeciion.  I  reasoned  that  the  loop  arrange- 
ment would  give  slightly  more  gain  than  the 
folded  dipoles  and  provide  the  inherent  quiet- 
ness of  a  loop,  plus  the  broad-banded  nature 
provided  by  their  low  Q .  The  dimensions  of 
the  loops  themselves  mrncd  out  to  be  35'  for 
the  forward  element  and  37'  for  the  rear  cle- 
ment, at  28.5  MHz. 

The  design,  sketching,  and  calculating 
took  about  two  hours  in  the  evening,  and  the 
construction,  assembly  and  erection  took 
two  hours  in  the  afternoon  of  the 
following  day.  I  used  W"  PVC  pipe 
from  the  hardware  store  for  the  spac- 
ers (at  a  cost  of  $4.34  including  tax) 
and  nylon  line  for  the  supporting 
ropes.  The  wire  for  the  loops  and  the 
450  ohm  phasing  line  were  salvaged 
from  other  antennas.  If  you  have  to 
buy  everything  new,  you  can  put  this 
antenna  together  for  10-15  dollars. 
After  hoisting  the  beam  to  its  rest- 
ing height  of  25  feet  in  a  hammock- 
like position,  I  connected  the  trans- 
ceiver and  listened.  Wow!  Signals 
were  pouring  in  from  all  over  the 
Northeastern  U.S.  with  strengths  of 
at  least  1  to  2  S-units  greater  than  my 
vertical  antenna.  A  few  calls  pro- 
duced as  many  replies,  and  those 
with  whom  I  spoke  all  wanted  more 
information— hence  this  article. 


1 


Band/Fr0q, 

Formula  used: 
10M/28.5MH2 
T2  M/24.9  MHz 
15M/21.3MH2 
17M/18.1  MHz 
20  M/14.2  MHz 


Drmensions  of  the  Zed  Loop  Specml 
Reflector 


(1055/F  MHz) 
37  ft. 
42  ft.  4  in, 
49  ft,  9  in, 
58  ft.  3  in. 
74  ft.  4  in. 


Driven  Element 

(10Q5/FMHZ) 
35  ft*  3  in, 
40  ft.  4  in. 
47  ft.  5  in. 
55  ft.  6  in, 
70ft.  Sin. 


Phasing  Line 

150/FMHz 

5  ft.  3  in- 

6  ft. 

7  ft.  1  in, 

8  ft.  3.5  in. 
10  ft.  6.75  in. 


Spaefng 

123/FMHz 

4  ft.  4  in. 

5  ft. 

5  ft.  8  in. 
6ft.9.5in, 

6  ft.  8  in. 
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Courtiou»  S0rvic«  •  Ditcouni  Pric**  ■  Fmtt 


939; 


P.O.  Box  567 '  Van  Nws^  CA  91408 


112  Vdc  SAMP  i;i?OWERSUBPi^ 


lUiU. 


ACDC  EbcironicGi  12N5 
or  »qulv.  Input:  1 00-240  Vac 

Ou!pui;  12  Vdc  (9  S  mrrp§. 

Open  lram»  poM»f  luppTif ,  T  X  *  3/4*  X  T  high. 

Rggula!gd.  C*TiP$-U5     >37.50Md! 


210  MFD  330  VOLT 
PHOTOFLASH  CAPACfTOR 


0,79^  dia.  X  1.  r  tttQh.  Th«M  afa  new 

5oid»rod  to  Itw  iw-minah.  CATf  PPC-2tO 
t2.50«M:h-  iOforf22.5C-  IDO  (or  I2OQ.O0 

LaJi||«  quanTitiQ^  avsa^bte.  Call  (or  prKrif>g 


FLASH  En  LEO 


u*^W4^*«iUAAA*'i*i 


Dffussd  L,E.D.  wlh  buil  in  Noshing  untt.  PULSE 
RAT^:  3  Hz  9  S  VqI/20  m*.  Ufil  continui^ty  flashes 
wt>po  5^  Vofts  is  oKiiM.  OparM«ilN4Mn«n  4.5  Volls 
afKJ  5.5  VtMtt.  T  1  3^4  lil*.  .i«^ 

roEAL  FOR  USE  AS  AN  INDICATOR. 
ftfP     CATfLEO-4 
Cffffitf    CATiLED-4G 
f ^  f  pff    CATiLED^Y 
$1  OOsadi-  lDiarQ.50«  IDOtorSSO.OO 


REFLECTIVE  OPTO  SENSORS 


TliM*  unlii  hmrn  an  1ft  wftmw  m>d  sens  ar  p^ir 

poN  ing  in  Tti«  san«  dtTMliQVL  L^tit  1ro«n  •mlltai 

bouncas  ofl  objnct  to  be  dnfecrtad  by  9«nsor. 

Efl«div«  mng«  approx.  0. 1 S'.  Thras  typM  avalab^: 

THW^Optmni  0PB5447  2 

CAT9  0SR-4    SIekII.OO 

TRW/  OpiRjni  OPB7a3A 

Wedg«  straps  with  PC  pinn. 

CATiOSR-S    75«eadi 


TRW/OpUortiOPB7l1 
Rsclangulaf  with  PC  pint, 
CATiOSR-2    75C»ach 


^ 


te 


^ 


Opl«kiK'B7l1 
WvdQs  shaped  defies 
CATiOSR^l  76«9BCh 


WWf! 


I '    .i.'J'.L'.H.'A'J  "">''  l,'l;Ml  M  ■ 


I  I  4  I  I      I  !  TT14TWf«*V«TT«TfW*T^ 


■  ■'■■I  ■■■  I  nr    I  I'lAiihMhyd 


^--^■-^-■-L' 


Ivory  RG  UfUWivkmAmA 
wllh  NBHvy-duly 
F  corrmciors. 
Also  fndudea  aF^61 
Apllcsr  and  a  75  ohm 
lormlnator  toad.  New 
cables  manufadur«d  tor  IBM  pc  ^ 
networks.  UL  Iteltd.  Speci:  75  Qhm  Irrpedanoe.  Cable 
jacket  0.  D .  0  ^OS'.  Dielectric    0.  ZS5*  dia.  Oenra  r  oon^ 
ductOf  0.047*  diamei^r,    IBM  P/N  1501908  COM/ 
SCOPE.     CAT#fTa*11*1     too  tool  ra«  1 15.00 
CATi  nc  1  T-a     MO  foot  roN  Sa7,50 


IT 


^^^■■^^^^^^■^pv^ 


W'800-826'5432 

TERMS:  ^Mnimum  ontar  SWQO  Shppifrg  tnti  rian(fHng 

ibr  ttm  4B  conttmniMf  U  $  A  f:?  50  p0f  iyt^wr   Af  atfws 

incjijtfing  AK^  Hf,  PR  0r  Canada  musi  pa^  tiM  shaping 

AiofdofE  d&k^md  m  CM.  f^ORNlA  mmt  ndudb  siaia 

saiBs  foM  (e  tM%9y4%,  7tM%f  Ouamtma  Umi^ 

WO  COD  Priom  sU]§9Ct m cti^ngt  mtficKjr fKtfcii. 

«  J^^^Jfoj!_Free^  or  c/r£  tf?/s  cou£on_  _ 

FREE  60  Page  Catalog 
Containing  over  4.000  HEMS 

ALL  ELECTRONICS  CORP. 

P.O.  Box  567  •  Van  Nuys,  CA  *  91408 


afjf 


TSfMO 


CmCLE  194  ON  REAOrn  SERVfCf  CARD 
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Improve  Your  World  Image 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsimile  reception  system 
for  the  IBM  PC  or  Comimtible.  Recti vc* 
up  tD  16  Elite ziJiit^'  levels, 
includes: 


DemoduLitotr 
Software 
Fr«|ij«ncT  Li^tl 
Fe«tur«: 


SO  Page  Manual 
1  utonaJ  Ca-Viclie 
tnterpretilkin  Guide 


Print  on  Ep^n,  w  HP  Laser  Jet 
Di^k  S&ve,  ZoamiiLg,  Image  p]^ice^<HTi^ 

Unattended  Ima^e  Capture  uid  much  oiorr 


PC  GOES/WEFAX  $250 


Oesigned  to  receive  imaee^  directl3r  frfHTi 
C'^S«  and  Sov-iet  tneleoroTogicJil  s^teUitvit* 
Includes  all  of  the  jubove  fetLtare  plus 
a  cuEopleie  orhitial  trwi^kJnfi;  syteoi  atid 
resoluijirn  of  up  to  2S^  giray  fcvc!s. 


Software  Systems  Consulting 

150  Aveflida  Cabrillo.T,  San  Cfemente.  CA  92672 

^-71  ^>— ^98— 578-a 


CIRCLE  ZW3  ON  READER  SERVICE  CARD 


Aries  -  2 

^  ma  trur/^dio  Integra  icd  fmry  jytiem 


bi  BtQi  rt  vt  tt 
Mil  iit.M 


PiU  fluifl  ''   SlklLH  HihJwI 


li(tli|-|CHK  Htu'llHS 

H^tt:«ll{l(n  BrrlPT  :}•»:        bi   BtQi  r1  «^  ff  t' 

Inn-   iwratfy.iXXt         H^  Jnt :  Mil    ilt.M  h 

— ifi^nfmpi- 

WHK  DfMim  CMttLV 

MOV  BSbf  leiTi,  I  fiPWnt  iTitiwwni.  itwn  WM  war  (*if 


Sen  Ith- rail 
T«ra  Unit  t'^d  Itlniou 


isnn^ciiiai' 


atfurti^ttnaji  i^^*  tMii  uim*)m 


lOEa^szufr  iEni:3.-icrn3]"iirna  'Hisviinain 


FORIBM&COMPAllBLf:;;  -tt».9S  (tsmppn^j 

>  Logging /Terminal  /  RC/  Contest  prograni  (limulttincauA^J 

>  Fully  lupportfl  KAM,  PK'Z32  and  intcrfarti  *ilh  other  TUi 

>  Reads  in  J  cn-ntrols  famt,  Kenwoaj  Ten-Tec,  Yaesu  Xcvti* 

>  AutdmiitiQiilv  ifiwita  Freq.  /  M<idc/  Dale  fTlmc  into  ij^g 

>  AUcwi  moiJ!«  /  Iteyboard  cf>ntrT>t  of  JIV^t  aod  IG4M  ^  PK-2S2 

>  Search  Lo£  by  an^  llcld  including  Rcm^irkj 

>  Log  erttnes  per  fte  limited  only  hy  ttomje?  (Hard  diik  reati} 

>  Scrofiab^  OSQ  bufTer  >  SeleciaNc  djik  oipiurc 

>  Sort  and  Pnnl  logs  by  Dale^  Prrftit  Country  >  QSL  UibcU 

>  Run  oMser  pingraini  or  IX>S  from  wiihin  Aricr-l 

>  Ukt  defineablc  wrfcwi  for  all  foreptnind  /  backgnnjnd 

l>  Dupe  ctKcktng,  loggjrt|>,  Riidio  Contini  njurinj^  difjtal  OSOf 

>  Scan  Radio  bgsed  on  Lofttcarrli.  Change  freq.  mo^,  VFO, 
TU  EHodlcv  etc,  Ik  iih  DiOtiie  dt  fcrypm^    4  Mf ^(^  ^m 


C^kU 


PO  BoT  gW>  >  DiifrMEe.  TN  3T7K  ^  (^61S■^y7■<]l74aLy 
CIRCLE  33«  ON  READER  SERVTCE  CARD 


Sftort  Muftlband  Dipole-V-Sfopers 


Ready  to  Use 
Fastcs?  lostaB 
CoasFeed 

3000VIiaal 


Ful]  Lqpl  Pcmer 
Tott^i  No  Louy  Trnps. 

Flexible  Low  Noise 

Kjnk-Proof      N«v«r  Gonodc 


G^f^  $49.95  lei|i;iS59.95 

SI    V>800*926-7: 


Ffil\r  AtscaiUied,  mkk  Tecti  Miciul  £  Min;«a  Adtccer 

*FT«bi]ifopw±iesdsi    ^Q=fiM*926-7373 


CIRCLE  303  ON  RCAQER  SERVICE  CARD 


The  fecdpoinl  impedance  was  such  that  I 
had  a  VSWR  of  1.4:1  at  the  28.500  MHz 
design  frequency.  This  was  maintained  ail  the 
way  down  to  28.000  MHz.  The  VSWR  in- 
creased to  2: 1  at  28,8  MHz— yielding  an  ef- 
fective bandspread  of  about  800  kHz  for  this 
antenna.  Perhaps  by  ^'centering**  it  a  bit 
higher,  I  could  have  easily  covered  the  entire 
10  meter  band  with  an  acceptable  VSWR.  As 
a  matter  of  fact,  I  have  used  it  on  12  meters 
(with  an  anteoim  tuner)  and  received  excel- 
lent reports.  It  does  appear  to  have  almost 
equivalent  directivity  on  12  meters,  but  this 
has  not  yet  been  fully  determined.  For  best 
results,  I  would  recommend  a  version  cut 
especiaHy  for  12  meters.  See  the  table  for 
dimensions. 

The  length  of  the  phasing  line  depends  on 
the  velocity  factor  of  the  material  used.  For 
example,  the  velocity  factor  for  450  ohm 
ladder-line  is  taken  to  be  about  0.92.  The 
formula  1 50/F  as  shown  in  the  table  is  empiri- 
cally derived,  and  seems  to  work  well. 

You  may  try  different  lengths  of  phasing 
line  to  change  the  F/B  ratio  or  th«  forward 
gain  of  the  beam — or  even  the  feedpoint 
impedance. 

Loops  may  be  triangular  (delta  loop), 
square  (quad  loop),  round  (circular  loop),  or 
any  other  regular,  convenient  polygon.  You 
may  wish  to  try  feeding  your  loops  at  a  difTer- 
ent  point  to  take  advajitage  of  polarization 
diversity.  Both  loops  should  be  fed  at  the 
same  point,  however.  Feeding  the  vertical 
side  of  a  quad  loop  gives  vertical  polariza* 
tion»  while  feeding  the  horizontal  side  gives 
horizontal  polarization.  If  you  use  a  true  delta 
loop  (point  up),  feed  one  bottom  corner;  if 
you  use  an  inverted  delta  loop  (point  down), 
feed  the  point  or  the  middle  of  the  top  side, 
Experiment  for  best  results. 

Go<>d  Gain,  Easy  Mount 

Results  so  far  are  very  encouraging:  the 
stations  Fve  worked  have  given  me  extreme- 
ly favorable  S-meter  reports,  i  only  have  a 
problem  when  I  want  to  beam  a  signal  in  the 
other  direction.  This  requires  unfastening  the 
hammock  from  its  end  support  ropes  and 
physically  turning  it  around  and  re-hoisting 
it.  Tedious,  yes,  but  not  all  ihat  bad,  really. 

What  is  the  gain?  Compared  to  my  vertical, 
I  see  about  a  2  to  3  S- units  improvement  on 
receive.  That^s  ridiculotis,  1  know,  so  let's 
say  about  4  to  5  dB  relative  to  a  dipole— per- 
haps a  tad  more.  The  front-to-back  ratio  ap- 
pears to  be  phenomenal — 1  haven't  heard  any 
signals  off  the  back  as  yet.  My  conservative 
guess  would  be  25  dB.  Front-to-side  ratio  is 
probably  about  25  dB  or  more,  as  signals  off 
the  sides  are  practically  nulled  out. 

You  can  build  your  own  easily  and  cheaply 
in  a  short  time.  I  think  you'll  be  pleasantly 
surprised.  Naturally,  if  you  don't  have  trees 
for  end  supports,  you  can  use  your  house,  a 
tower,  a  couple  of  zoom-up  masts,  or  what- 
ever you  Find  handy.  Ready  to  raise,  the  an- 
tenna weighs  less  than  five  pounds,  and 
doesn't  require  a  major  support.  B 


Jim  Gray  WlXUcan  be  contacted  at  210  East 
Oiateau  Circle,  Pavsan  AZ 85541. 
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The  BIGGEST  PRIZE  GIVEAWAY  in  amateur  radio  history. 

We've  put  together  prize  packages  from  some  of  the  biggest  names  in  amateur  radio 
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KENWOOD 
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CYtt^" 


and  more  companies  are getimg  on  board  every  day.  ^*  Vvf 

Kerens  just  some  of  the  over  $30,000  worth  of  gear  we* re  giving  away- 
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The  AEA  "Take  It  To  The  Bank'*  Guarantee 

Anyone  receiving  an  AEA  prize  in  the  Ham  it  Upf  Sweepstakes  for  which 
they  already  have  a  warranty  card  on  file  at  AEA  wiJl  receive  cold,  hard 
cash!!!  tf  you  already  own  an  IsoJoop,  AEA  will  give  you  $  1 ,000!  Already 
have  an  Isopole?  AEA  wiU  exchange  your  prize  for  S 100.  How  about  the 
PK-88?  If  your  warranty  card  is  already  on  fite.  AEA  will  cut  you  a  check 
for  1200.  A  Morse  Machine?  $300.  The  I^  30  aniplifier?  S 1200.  AEA  will 
trade  cash  for  any  one  of  their  prizes,  if  you  already  have  a  warranty  card 
on  file.  This  is  a  special  fkifn  ft  {/p/deal  from  the  nice  folks  at  AEA, 


Kenwood 


AEA 
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TS-950SD  HF  trancciver 

TS-440  HF  tranceivcr 

TS-140  HF  trancciver 

TL-922-  linear  ampliner 

TS-790A  uhf/vhf  ail-mode  trancciver 

TM-94 1 A  tri4)and  rranceiver 

7M'631A  dual  hand  tranceivcr 

TM-73 1 A  dual  band  iranceivcr 

TM'701  duaE  band  tranceivcr 

TM  24lA  2  meter  tranceivcr 

TH-75A  dual  band  HT 

TH'225A  2  meter  HT 

TH-27A  2  meter  mini  HT 

PS-50.  450,  31  power  supplies 

SP  9S0,  450,  41,51  speakers 


t&oloop  HF  antennas 

Isopole  \^F  &  IJHF  antennas 

LA  30  linear  amplifiers 

PK-88  packet  TNC 

FSTV^50A  fast  scan  TV  tranceivcr 

Morse  Machine  Keyers 


OUTBACKER 

Original  Outbackcr  KF  mobile  antennas 
Oud>ackerJR.^ — the  4  foot  mubUe  antenna 

Chester  QSL  Cards 

cu5ti>m  QSL  card  orders  worth  up  to  1250  each. 


MFJ 


127BT  2400  baud  multi'mude  controller 

1 274  packet  INC 

1 270B  packet  TNfC 

1284  Software  starter  packs 

986  deluxe  antenna  timer 

VHF/LTHF  dummy  loads 

948  deluxe  anienna  tuner 

VHF/L^F  swr-wattmeiers 

AmeriLran  remote  coasc  switches 


^Oti 


^'"^^  front  cT^''"',  Ost 
^^ daily,         ^^  6ei„g 
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We're  setting  the  stage  for  the 

BIGGEST  PRIZE  GIVEAWAY 
IN  THE  HISTORY  OF 
AMATEUR  RADIO. 
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I^umber  15  on  your  Feedt^ack  card 


A  Visual  C W  Offset  Indicator 

Add  the  feature  the  manufacturers  forgot 

byF.A.BartlettWeOWP 


Befpre  transceivers  became  "state  of  the 
art""  and  the  receiver  and  transmitter 

were  separate  entities,  zero-t>eating  a  CW 
transmitter  to  the  station  called  or  worked 
was  a  simple  matter:  Briefly  switch  on  the 
VFO,  and  zero  in  on  the  incoming  signal. 
When  transceivers  appeared  on  the  scene* 
difficulties  arose.  In  early  designs,  tuning  for 
an  acceptable  beat  moved  the  iransmitier  fre- 
quency so  the  two  stations  ended  up  a  beat 
note  apart. 

Modificaitions  foUowed.  First,  a  fixed  CW 
offset  of  600-800  Hz  was  provided.  When  a 
signal  was  tuned  in^  the  transmitted  frequen- 
cy would  be  somewhere  near  that  of  the  sta- 
tion being  received.  Next,  to  make  the  setting 
more  accurate,  a  sidecone  monitor  producing 
a  tone  exactly  equal  to  the  amount  of  offset 
appeared  in  most  transceivers.  By  matching 
the  incoming  signal  to  the  sidetone,  transmii- 
ting  frequency  would  be  the  same  as  the  re- 
ceived frequency .  But  theory  and  practice  are 
somelimes  at  odds.  Procedure  for  matching 
Uie  two  tones  is  awkward  and  lime  consum- 
ing.  Instruction  manuals  haven't  helped— 
often  being  vague  in  describing  the  procedure 
or  omitting  it  entirely  from  paragraphs  on 
CW  operation.  Perhaps  some  ** state  of  the 
art"  updating  is  in  order* 

This  article  describes  an  easy-to-buOd  unit 
that  provides  a  visual  iDdicatkui  at  signal  and 
sidetone  match.  The  indicator,  built  around 
an  LM567  tone  decoder  IC,  operates  ftill- 
ttme;  you  don't  have  to  push  a  button.  Just 
tune  in  the  signal  and  watch  the  indicator's 
LED.  Rusty  Darting  KB6EME  suggested  this 
application  of  the  LM567,  based  on  an  indi- 
cator  built  for  his  Kenwood  430, 

The  LM 567  is  an  8-pin,  phase- locked  loop 
IC;  a  lock  between  its  internal  Voltage  Con- 
trolled Oscillator  (VCO)  and  the  applied  sig- 
nal brings  its  output  pin  low.  Adapted  m 
indicate  CW  offset,  the  VCO  is  set  to  the 
offset  frequency.  In  most  transceivers,  this  is 
the  sidetone  frequency.  Received  audio  is 
monitored,  and  when  the  beat  note  matches 
the  VCO,  an  LED  turns  on. 

A  Small  Package 

Figure  I  shows  the  schematic  diagram. 
Circuit  values  are  optimized  for  the  600-800 
Hz  range.  Operating  voltage  iszener-regulat- 
ed  at  6.2  volts,  taken  from  cither  a  13.8  or 
8-9  volt  source.  Power  may  be  available 
from  an  accessory  port  on  many  transceivers. 
Audio  is  taken  from  the  speaker  or  headphone 
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Phoio  A.  The  CW  €)ffset  hidicmor,  ready  for 
msiaUatlon.  A35nunjilm  coniainer  makes  an 
ideal  housing. 
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Figure  J.  Schematic  (}f  the  CW  Offset  Tuning 
Indicator, 

output.  There  is  no  insertion  loss.  Current 

consumption  is  14-16  mA. 

The  whole  assembly  requires  a  very  small 
board.  Although  you  could  fit  it  into  almost 
any  transceiver,  drilling  the  front  panel  to 
mount  the  LED  is  something  few  owners 
would  care  to  undertake.  As  a  practical 
alternative,  a  '^recycled*'  35mm  film  con- 
tainer proved  to  be  an  ideal  housing  for  an 
add-on  unit.  See  die  component  assembly 
in  Photo  A. 

A  printed  circuit  pattern  is  shown  in  Fig.  2. 
However,  assembly  is  simple  enough  for 
wired  construction  on  pcrfboand  or  a  Radio 
Shack  #276-150  board  cut  to  size.  Dimen- 
sions are  l-l/2'L  \  1-5/32"  wide  to  fit  the 
film  container.  Two  5/ 16"^  holes  are  drilled  in 
the  latter,  one  in  the  end  for  connecting  leads 
and  the  other  in  the  cap  for  the  LED,  These 
holes  arc  fitted  with  5/16"  grommets.  A  stan- 
dard LED  fits  this  size  grommet,  making  a 
holder  unnecessary.  The  IC  is  mounted  with 
an  8-pin  .stKket.  Before  assembly,  R2,  the 
VCO  tuning  coniroU  is  set  to  mid-range.  Ex- 
cept for  the  LM567,  all  electronic  compo- 
nents are  listed  Radio  Shack  items.  The  567. 
a  common  !C,  should  not  be  difficult  to  find. 


Two  types  of  mounting  clips  are  shown 
in  Photo  A.  Each  is  made  from  a  thin  metal 

strip  1 "  wide,  the  circular  portion  of  which 
is  formed  around  I "  diameter  tubing.  To 
attach  h  to  a  heat  sink,  fit  it  between  the 
fins  and  press  Ughdy.  If  the  transceiver  has 
a  steel  cover,  a  magnet  mount  is  a  prac- 
tical choice.  The  clip  is  formed  with  a  flat 
base  to  which  a  smail  circular  magnet  is 
epo;tied. 

Adjusting  R2 

A  one-time  adjustment  of  the  VCO  tuning 
control  R2  is  required.  The  VCO  must  be 
accurately  set  to  the  transceiver  offset.  Most 
transceivers  manufactured  the  past  two 
decades  have  related  offset  to  die  sidetone 
frequency.  With  the  sidetone  activated,  R2  is 
adjusted  for  maximum  LED  indication  at  the 
lowest  level  that  provides  response. 

Some  transceivers  provide  adjustable 
sidetone,  others  a  BFO  or  Pitch  controL  If 
reference  to  the  instruction  manual  shows 
settings  that  equate  sidetone  to  the  C W  offset, 
the  procedure  is  the  same  as  in  the  preceding 
paragraph. 

If  die  sidetone  frequency  is  in  doubt,  and 
the  digital  readout  displays  both  receive  and 
transmit  frequencies,  the  CW  offset  will  be 
the  difference  in  readings  taken  when  the  RIT 
or  other  beat  note  control  is  fumed  off  or  at 
zero  setting.  If  only  the  receive  frequency  is 
displayed » the  specifiol  offset  may  be  used  in 
conjunction  with  a  marker  check  point  to 
reach  a  close  approximation  of  the  frequency 
to  which  the  VCO  should  be  set.  With  the 
selected  marker  carefully  tuned  to  zero  beat, 
the  stated  CW  offset  is  subtracted  from  this 
reading  and  the  resultant  frequency  tuned  in. 
The  beat  produced  is  used  to  set  the  VCO. 
For  example,  if  the  marker  reads  3600.00 
and  the  specified  offset  is  800  Hz,  you  would 
tune  to  3599,20  kHz. 

Operating  Notes 

In  using  the  CW  Offset  Indicator,  the  beat 
note  control  (RTT,  Clarifier,  Pitch  Control, 

etc.)  must  be  turned  off  or  at  zero  setting,  the 
same  as  normally  prescribed  for  initial  tun- 
ing. Once  the  signal  is  centered  within  the 
LED  response,  use  the  auxiliary  control  to 
choose  your  preferred  beat  note— or,  if 
you're  using  a  computer  interface,  to  provide 
correct  frequency. 

If  you*ve  worked  with  the  LM567  IC,  you 
may  question  the  wide  range  of  levels  pre- 


SAMPLE 
COPY! 

ANTigUE  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Class  if  teds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip.,  Bdoks, 

Telegraphf  40's  &  50's  Radios  &  more.,. 

F/©e  20- word  atteach  montfr,  Don 7  miss  out! 

Free  Sample.  S-Month  Trial  -  $13* 
1- Year:  $24  ($36  by  1^1  Class).  Foreign  -  Write. 

A,R.C.,  RO.  Box  802-ES,  Carllste,  MA  01741 


SPECIAL! 
LIMITED  AVAILABILITY! 

A  limited  supply  of  Uniden  2600's  with  RIT 
ON/OFF,  Repeater  spJIts.  sub  audible  tone^ 
mike  and  power  cable,  1  year  manufacturer's 
parts  and  labor  warranty. 


CmCLE271  ON  READER  3£ftVtCECARD 


Gash  price  $213.95 

plus  shipping 

Also  Available: 

Complete  line  of  Uniden  professional 

Two-Way  products  at  discount  prices. 


AXM   Incorpomted 


than  an  amateur  radio. 

I  i  79 1  Loara  St  reet ,  Suint  B 
Carrfen  Grove ,  C  a Jifum  in  92640    '^ 
Tel:  (714)  ^8-S»07  FAX:  (7J4>  frJ8^9556 


UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


D^t^tled  application  manual 

Low  power  operation,  I9ma  @  I2v 

CTCSS  decoder  on  the  UAI-20  only 

Assemb^edp  tested,  one  year  warranty 

Link  monitor- miif/ monitor  mute  control 

Adiustable  rep ealer/ link /DTMF  audio  outputs 

Selectable  DTMF  mute  on  repeater  and  link  audio 

Repeater,  link,  auKiiiaf^  and  control  audio  tnputs 


UAI-10 

$44.00 


UAI^20 

$89.00 


CREATIVE  CONTROL  PRODUCTS 

3t€S  Bunting  Avenue 

Grand  Junction.  CO  fi15D4 

(303)  434-9405 


Macintosh 

Software 

We  have  the  largest  collection  of 
commercial  (non  PD)  ham  radio 
software  in  the  world.  Luckily,  il 
is  for  the  friend Uest  computer  in 
the  world:  MACINTOSH, 

Programs  for  packet,  RTTY,  fax, 
satellite,  Morse,  theory  training, 
gray-line,  MUF  maps,  logging, 
contest,  cw  keyer,  etc.  Check  us 
out,  before  you  buy  your  next 
computer.    Simply  the  best! 

ZCo  Corporation 

R  O.  Box  3720,  Nashua,  NH  03061 
(603)  888-7200  Fax  (603)  888-8452 
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CfRCLE  69  ON  READER  SERVICE  CARD 


NEMAL  ELECTRONICS 


^Compltte  Cable  Assembly  faeUities  MIL-STD-45208 

^Conimercia]  Acton  ills  weicome*  Quantity  pricing  *  Same  day  shipping  mosi  orders 

^Factory  authorized  distributor  for  Alpha,  Amphenol,  Beiden,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Flal  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools^  D*sufc  connectors,  heat  shrink,  cable  Hes,  high  voltage  connectors. 


HARDUNE  50  OHM 

FXA12  7/2"  Aiuminum  Bf*ck  JacAwf  ...,.,,..„,.„*„.„„„  .89/tt 
FLC12  1/2"  Oabiewave  corr.  copper btk]kijid  ,..,.*»  1.69m 
FLC79  7/8 '  Cable  wave  con.  copper  btk  )kt  it  ♦♦., .  .*.»  ^  ^S/ft 

NMi2CC  N  conn  1/T  eo/r  copper  m/f  ...,28.00 

NMieCC  N  ci>nn  7/^  corr  capper  m/F 54.00 

COAXIAL  CABLES  (per  ft) 

11SQBELDEN9913  voryfowfoss SS 

1102  RG3/V  95%  shMd  hw  his  fo#m    llg^ 36 

1110  RGeX  35%  sNoki  (mini  a; .....17 

113a  RG213/V  95%  shMd  mit  *p*o  NCV  fkt ..,.39 

1140  RG214/U  dbf  sHwf  shid  mil  spmc 1,85 

1705  RGU2B/U  dbt  sih^r  sh/d,  tofhn  ins   .^»«.„.  1.50 

1310  RG217/V  50  ohm  SOOO  wm  dbt  sbtd 98 

1450  BQ174/U  50  ohm  .lOQT  od  mif  &p^    ,14 


■qViPTV^illTM^III^T 


ROTOR  GABLE-e  CONDUCTOR 

dCl822  2-18ga  st/id  6-22gt^ 
aCiego  2-ldga  *nd  e-SOg^ 


■  ■  +  »!■■>'■■««■■»■■'■■■«■'■  I  IIVI-l-l-l-l-IVWIFPf 


,21/ft 
.39/ft 


CONNECTORS-MADE  IN  USA 

NE720  Typ9  N  plug  lot  B^deri  9913 

NE723  Typ^  N  fttOk  for  Betdan  9913^.........^........ 

UGC273  BNC-PL259  A^apier-Amphenot ,.,,,,.,,,„,,, 

Pi259M^  Amphenol  K259 , „ 

PL259J^  PL2S9  tofton  in&/sihf€r  pi&tid 

PL2S&AM  Atnphenol  femafe-temsfe  (barret^. .„ 

UG17S/UG17B  fwiucmr  for  BGSfi/^  (specif^.... 

UG21DS  W  pftfg  for  RG&,213,214  S/Awr.„„„ 

tXiS3B  N  jack  fa  PUS&  adofAsr,  tvflon  , 

£/Cjf4SA  S0239  to  N  piug  mdapt^r,   tvfion 

UGS^  SOS39  to  Bt^  phg  mdnpter,  Af7^>henol, 
S023MM  UHF  chA&sk  rnt  mc^^actm^Amph^rHii. 
UG88CBNCPfugRa58J42    


il  hi 


faB^Blhi.  ■■ 


GROUND  STRAP-GROUND  WIRE 

G53S  J/B"  tinrwd  copppr  braid   

GS12  1/T  bnned  copper  braid   ...„. 

Mi/iQ6  Bga  fnsufaiad  stranded  wire  ,., .„„„,.y.*.,.,* 

AW14  14ga  stran<$9>d  Anterma  wire^  CCS 


r*i  i«  ii*d-l  Ifiriii.  ■■■■  l-l^i-l  I     ■ 


■  ■■*■■■■■  I  Ifl 


$3.§5 
..  4.95 
.3.00 
.89 
1.59 
t.65 
.22 
.3.35 
.6  50 
.6.50 
.3  29 
...  .89 
1.45 


.39/ft 
50/tt 

.36/fi 

«i4/n 


All  prices  plus  shipping,  $3.0t}  mirif  Vlsa/Maatercfird  $30  mtn,  COD  add  $3.00 

Cailm  wit9  for  Qompht^  price  fist  N^nrnf's  fl&iv  40  page  CA8LSAf<fO  CONNECTOR  SELECTiON  QUfDEis  avaiiBbie 

at  no  cfiET^B  wjtf^  onf^rs  QiSSOQrmors.  ora.t  u  cos\  of  $4  with  cr&dit  against  next  i^uaUfying  Order 

NEMAL  ELECTRONICS,  INC.  12240  NE  I4lh  Ave.  N,  Miami,  FL  33161 
(305)  8J3.3924  Telex  6975377  24hr  FAX  (305)895^178 
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NO  TUNERS? 

MO  RADtALSl 

NO  RESISTORS! 

NO  COMPROMISE! 

FOUR  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE. 

*SHe  revlaw  in  Ocl.  ?3, 1994      'S«pt.  73,  1 985      March  73,  %UU 

CO,  Dec,  19fte 

BILAL  COMPANY 

1 37  Manchester  Orive 

FloHssant.  Colorado  MB16 

<719)6«7<0$$0 
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C.A,T.S. 

Rotors,  Parts  and  Re pak  Service 

RecondJitionifig  Large  or  SmaJ ! 

A  men  C3  an  Made  Rotors 


flD  Repa!r5^$l5.00- 

Rebuildst35,00* 
Alt  parts  \r\  stock  for  tmrredfate  delivery. 
New  units  for  sale.  Trade-ins  welcome. 

WiAfe    I    aO* 

7368  3.R.  105  Pembefvtile,  OH  434S0 
C«ll  NeOje  Bt  (419}  3S2-446S        10am-6ph 

I  *IAB0R  ONL  YPARTS  &  SHtPPiNQ  ADDiTtONAL 

CtRCLE  1 16  ON  READER  SERVICE  CARD 


MA^CCOM 


(fis 


AUTOMATIC  ANTEhNA  MaTOHER 

The  u^tfmate  advanced  technology  — 

when  you  need  it  most. 


P.O.  Box  502 

Ft,  Laud«rd«ltt,  FL  33302 

(305)  533-5369 


Call  Sonny 


CIRCLE  101  ON  READER  SERVICE  CARD 


eater  Solarp^Tf^m 

12-year  Warranty 

DOE/JPL  RjtLtabilitjr  Test*d 
moiiules  provide  faibafe  pow- 
er for  nepfiateis,  Femote  ita  - 
liocis,  dijdpcatcri^  Sl  huIiectEi 
b<)ftrds.  Mod  uEar  solar  geiter- 
addD  ADd  energ}'  sEotagc  %y%- 
t^ms  ^^ow  as  required. 
Solar  In  fopact  S3^fiO 

Bqjs  50062    Provg  UT  ^-tfO? 


Order  Solar  Power  Sysiem  Dcsip 
P^ck  S5.55  ppd  USA. 

Oftter  ^VWffng;  SOO-926-7373 


CIRCLE  216  ON  READER  SERVICE  CARD 


Omar 
WASFON 

AEA 
Afinco 
Ameritron 
Pro- Am 


Omar  Electronics  Inc. 

Rt.  1  Hwy.  81  South 
Loganvill@,QA30249 

(404)  466  -3241 


MFJ 

Kenwood 

Yaesu 

Uniden 


Mare 
N4YHM 

ARRL 

Bencher 

ICOM 

Van  Gorden 


QUICK,  EASY,  &   COMPACT 

Flash  cards  'NOViCE  IhfU  EXTRA"  theory. Kay  words 
underlined.  Over  1DDD  sete  in  use)  For  beginnar,  OMs, 
XVLs&kfds. 


^K>VICE  411.S5 

TECHNrCIAN       S10.99 
GENERAL  %  %S% 

ADVANCED         $15.S$ 
EXTRA  S14.4S 

Shipping  i—%  2,50 
aarmcHg  —  $  3,50 
CLUB  DISCOUNTS 


OrdQrTocjayl 
from 


VIS  STUDY  CARDS 
P.O.  DOX  16546 
HATTieSBURG,  MS  39402 
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[3[ii!iiiniii.;g  (i^A  W  WBaELK/m 


VIDEO  I.D.  BOARD 


Custom  Graphics  with  your  Call  Sign 

4  Screens  (2  Hi-resy2  color  bar) 

1 2  VDC  Operation 

Instant  Video  ID 

Video  Relay  for  switching  In  Live 
Camera  Video 

BuiIMn  Automatic  Sequencer-Timer 
(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  call$^ 

$99 

Qaiior  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R.  77  •  Findlay,  OH  45840 
(419)422-8206 


M/B^^ 


OBLWH-VBSELK 


ELKTRONICS 

I2S3G  T.R.  77 
rind  lag,  OH  4SaiQ 
Hm  422-ai2att 


KaBHLV 


CinCLE  8  ON  READER  SERVICE  CARD 


EVERY  ISSUE 
of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1 960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  f  iche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75.  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
tor  $250  plus  $5  for  shipping  CUSA), 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 

PUBLISHING 

"Whitehall" 

Route  3,  Route  56 

Mineral,  Virginia  231 1 7 

703-894-5777 
800-282-5628 


Figure.  2  Actual  size  foil  pattern. 
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Figure,  3  Parts  placement  (top  view). 

sented  to  the  decoder  input.  Recognizing  that 
a  broadening  of  response  may  occur  at  higher 
levels,  I  tri^  a  number  of  input  conditioning 
arrangements.  I  found  that  the  added  com- 
plexity coupled  with  more  critical  tuning 
negated  any  advantage. 

Two  factors  are  involved  here.  First  is  the 
increase  in  acquisition  time  for  '*lock''  as  the 
difference  between  signal  and  VCO  frequen- 
cies widens.  Since  the  incoming  signal  is  key- 
ing, valid  indication  occurs  at  a  closer  fre- 
quency match  than  if  a  steady  tone  were  tuned 
in.  Secondly,  input  conditioning  free  from 
harmonic  responses  moves  the  indicator  out 
of  the  simple  add-on  category.  But  once 
you're  familiar  with  the  unit,  typical  accura- 
cy is  on  the  order  of  60  Hz*  Tuning  at  reduced 
volume  can  bring  this  figure  down  to  1 0  Hz  or 
less* 


F.A.  Bartlett  W60WP,  6306  Tabernacle 
Lane,  Paradise  CA  95969. 


C1,C3,C5,C6 

C2 

C4 

D1 

DS1 

DIP  socket 

R2 

R3 


Parts  List 

RS/«f  272-1432 
RS^  272-1433 
RS/f' 272-1434 
6.2VzenerJW< 
RS#  276^561 
T1 -3/4  yellow  LED, 
RSii'  276-021 
S-pin,RS#  276-1 995 
RS#271  343 
BS#  271-1317 


Notes 

R1  is  470  ohms,  V^W  for  a  13,6  supply  source, 
RS#  271-1317.  For  an  B-SV  source,  use  180 
ohms,  RS#  271 -014. 

All  capacitors  are  35V  tantalums.  C5  and  C6 
are  paralleled  because  Radio  Shack  doesn't 
stock  0.2  [iF  lantaium. 

A  blank  PC  board  is  aval  fable  for  $3  plus  $1 .50 
shipping  per  order  from  FAR  Circuits,  10N64O 
Field  Court,  Dundee  IL  601 18, 


INDUSTRIAL  PRIHTER  SALE 
VICTOR  50B0 

IDEAL  FOR  INVOICING,  BUSINESS  FORMS,  PACKET  RAOtO, 
TELETYPE,  OR  ANY  HEAVY  PRiMTIhiG  APPLICATION.  WHY 
USE  A  GOOD  LETTER  QU ALfTY  DOT  MATRIX  OR  DAISY  WHEEL 
FOR  PRINTING  INVOICES  AMD  FORMS,  MONITORtNG  PACKET 
Si  RTTY  WHEN  A  HEAVY  DUTY  DOT  MATRIX  PRINTER  IS  ALL 
THAT  IS  NECESSARY? 


•  MADE  FOR 

COMTIfJUOlfS  OUTV 
*4INT[:rfACES 

&TANQABD: 

PARALLEL,  R&-232. 

RY,  lEEE.4Se 
»  BI-[)|J^ECtJD*iAL 


*&OCQUMU-\m€PS 

'  FANFOLD  ofl  m\x  ^mp. 

•SE-INMSLEflfESaa** 

•  C0MMEF1CIAU.V  SOLD 
AT  it  195,00 


NEW-ALL ACCES    $109.00 

FOR  MORE  I^JFORIV(ATIO^J,  OR  TO  OFIDEP.  PLEASE  CALL 

HORIZON  MAMUFACTURING 

1500  MIDWAY  COURT  W1 A 

ELK  GROVE,  IL  60007 

PHONE:  708^39-0800        FAX:7D8-43§*379t 

LIMITED  QUANTITY 

ALL  ORDERS  SHIPPED  BY  UPS 
IL  ANDTX  RESIDENTS  tNCLUOE  APPLICABLE  SALES  TAX 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 
ICOM 


CbU  Us  For 
GrBBi  Prices  A  Great  Serwics 


TOLL  FREE  ORDER  LfHE    1-B0CKH4-3144 


THE 


H^M 


'^Ah'  ANTTWiiiOTFJt  AS 

CENTER 


SAILS  AMATEUR  RADIO  SLRVtCE 


fAX  [5 12S  €470007 


MAKE  CIRCaiT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JCJST  3  EASY  STEPS; 

•  Copy  circuit  pattern  an  TEC'200  film 
using  any  plain  paper  copier 

•  iron  fiim  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  3%  x  1 1  size 
With  Complete  instructions 

SATISFA  CnON  GaARAtiTEED 

3  Sheets  for  $3.95  10  Sheets  only  $5.95 

add  $  1 .25  postage        N  Y Res.  add  saie$  iBx 

The  MEADOWLAKE  Corp. 

Dept.  W,  P.O.  Box  497 
Northport,  PHew  York  1 1  768 
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BATTERIES  ''R"  US... 

You've  bought  our  replacement  batteries  before-.. 

NOW  YOU  CAN  BUY  DIRECT  FROM  USJHE  MANUFACTURERr 


SPECIAL! 

NEVER  BEFORE! 

Effective  Immediiiicly  —  Through  the  end  of  October 
ICOM  SA/SAT  Replacemeni  Batteries 

Equivalent  to: 


*ri 


BP82  7.2v  @  300MAH  $^S 

BP83  7,2v  @  600MAH  $*Kf5 

ICOM  BP83A  7.2v@7S0MAH  $^5 

7.2v@500MAH    BP84  7-2v@1000MAH  $50:^5 

10Jv@500MAH   BPeSA  9,6v@600MAH  SJirtfO 

BPesB  12v  @600MAH  $1S1^S 


cm,  BP2 
CMS,  BPS 

SUPER 

7S  13.2V  @1 200  MAH  S63J5 

eS     9.6v#1200MAH  S59,95 

(base  charge  only— 1 "  longer) 

(COM  CHAflGERS  AVAJLABLE  SOON 


ALL  LESS  10% 


I 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  to  your  specifications. 

KENWOOD  INSERTS 
PB-21— $13.75,  PB-25— $20.00 
PB.28-$20.00 
ICOM  fNSERTS 
BP-5--$23.00.  BP'3-^S17  45. 

ep-7.  BP-e 


MasterCard  and  Visa 
cards  accepted,  NYS 
residents  add  8 V4% 
sales  tax.  Add  $3,50 
tor  postage  ^nd 
handling 


w7 


»utifci  to  dhiangQ  lofflhoiit  f¥iti 

I^  sourJPfor  all  your  commoni 

BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29^11  Parsons  Boulevard.  Flushing,  NY.  11354 

WORLD  W(DE  DISTRIBUTORSHIPS  AVAILABLE.  PLkASE  INQUIRE 

In  U.S,  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  46M978/ 

CiRGLE  191  OH  READER  SERVICE  CARD 


MADE  IN 
THE  U.S.A. 

SEND  FOR  FREE 
CATALOG  mo 
PRJCE  USl 


1081000  MHZ  RADIO  DIRECTION  FINDING 

•  Interference  Location 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  ELT  Search  &  Rescue 

New  Technology  ipatented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppier 
shift  radio  diieclion  firtder  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks. 
Models  available  with  computer  interface,  synthesized  speech,  fixed  site  or  mobile  - 108  MHz 
to  1  GHz  Call  or  write  for  details. 


fi 


r^riDDT  PD  cvCTPMC    iMr      P^  ^^'^  ^^^^^  '^^2*  488  9755 

UUKKLtK  &T5I1  tin5>,  Jl^L>.     ph^^mx.  AZ  85046     FAX  (602)  488-1295 


«  « -«i  -ir  %  PfTESErvniyG  ***** 

TV 
DESCRAMBLERS 

*****   STARRING     ***** 

JCimOLD.  HAJHUN,  OAK 

AMD  OTHER  FAiMOUS  JMArvUFACTUnERS 
■  FiHiEir  tJMAiniAvrr  prqoaam  M^hfULAMC 

•  o«3f  «i  yf^fmo  FROii  iroo  wtn^m  2*  moubs 

F04I  FRFI   CATAiUKi  ONVt  1-000-145-9927 
FQ«  AU.  IN^CMi^ATlOM     t^lft^ 709-9937^ 
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$38/1000 


prusSIOOsiiipping 


ThQught  you  couldn't  atfoid  really  good  QSLs?  IhesB  cards 
w*h  chaFTfe  ^our  mindl  Htgh  Quality  RAISED  PAINTED  QSL 
CARDS  can  be  in  your  Kinds  for  only  4e  EACK!  Beautiful 
Glossy  Ink  on  Ivory,  Blue,  Gray  or  Yallow67lb,  Vellum  BrisioK 
We  print  in  blue  ink  in  the  forinat  shown,  If  you  don't  want  ih« 
state  outfcine,  we  can  remove  it  and  enlarge  the  calisign  to 
balance  out  the  card.  IStO  EXTRA  CHARG£  for  ARRL  ,  QCWA. 
AM  SAT  logos  or  additional  wording  i1  we  have  tt^e  room. 
Orde^  wJth  confidence,  tfiese  cards  are  the  best  value  m  Ham 
Radio  today'  Your  satistacbon  is  guarantaedl  Que sr ions  atjoirt 
our  other  cards  Of  to  discuss  a  custom  QSl  are  handled  on 
auf  Rag-Ciiew  Itne  (318)  443-7261  MasterCard  or  VISA  orders 

only  caHTOLL  FREE  1  -800-256-2 1  04 


mw  vomt 


^^^ 


GFX 


TSS^ 


JAY  A.  COHEN 

3l7fw«*1  *WI 

— jsEsrimHSiaB 


TIT 


*« 


t'a.'  j-^  • 


Network  QSL  Cards 

P.O.  Box  13200,  AJexaisdrIa,  LA  71315 
FAX:  (318)  445-9940 


PACIFIC  CABUI  C0.«  INC 

7325' :  RESEDA  BLVD.  DEPT  tS44 
RESEDA  CA9t335 
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Hie  Best  Value 


PACKFTRADfO  •  REPEAWRS  •  POTABLE 
BEADY*T04^0^  Pmassembted  & 
pre- tuned  *  RUGGED -Stairyess  steel 
&  IghML*  DEPENDABLE  -WaiDf  & 
corrosion  proof  -  PROVEN  DESIGN- 
From  ARRL  Handbook,  highest  qlly. 
matefjals  and  work/nanshp. 


Only  $29.95  ""•' 


(oond 


incpLng 
USA} 


Money  back  guarajitse, 
Speclly  MAX1 46. 
MAX220,  Of  MAX440 


MAX 


ClACLf  44  ON  READER  SERVICE  CARD 


Svsf&rn  ^** 

GfK)UND  PLANE  ANTENNAS 

a<'M>M>VtSA  Acggp«e<3  (  MA  add  5%  sales  t^) 


Send  payment  to  Cellular  Security  Group, 
4  Gerrirx)  Rd  ,  Gloucester,  MA  01930 
Or  charge  by  phone  (506)  281  6892 


CIACL£  80  OH  READER  SERVICE  CARO 


N  urn  tier  1 6  on  your  Feedback  card 


Botf  Winn  W5KNE 
%QRZDX 
FO  Box  $32205 
Richardson  TX  75083 

QSLing  Practices: 
The  Dark  Side 


Aside  from  the  exhilarating  thrill  of 
making  a  contact  with  a  new  and 
rare  coumry,  receiving  a  coveted 
QSL  card  is  often  the  high  pomi  of 
the  contact.  Many  OXers  want  to  re- 
ceive their  QSL  from  the  "new  one" 
tomorrow,  or  even  next  week,  but  im- 
mediate receipt  of  QSLs  is  usually 
the  exception  rather  than  the  norm. 

Why  can't  we  gel  our  QSL  cards 
within  a  "reasonable  period  of  time"? 
For  several  reasons.  First,  the  defi- 
nition of  "reasonable  period  of  time" 
is  a  relative  measurement.  "Rea* 
sonable"  from  a  QSL  manager's 
viewpoirit  takes  on  an  en !i rely  differ* 
ant  meaning  when  filling  out  thou- 
sands of  QSl  cards  rather  than  one 
or  two.  Second,  we  must  remember 
thai  amateur  radio  Is  a  hobby  and 
QSL  managers  must  work  for  a  liv- 
ing— they  cannol  spend  every  wak- 
ing moment  billing  out  QSL  cards. 

Please  understand  that  the  wait* 
ing  time  fof  a  QSL  from  an  estab- 
lished DX  operator  or  QSL  manager 
is  normally  considerably  shortei' 
than  the  wait  for  a  card  ht)m  a  OXpe- 
dition.  An  established  DX  operator 
or  QSL  manager  already  has  the 
QSL  cards  on  hand  and  does  not 
usually  recetve  hundreds  of  cards 
each  day.  There  are  numerous  de- 
lays built  into  DXpedition  QSLing: 
travel  It  me  from  the  DXpedition  QTH 
to  the  home  QTH,  lime  required  to 
dsslgn  a  QSL.  time  required  to  print 
fancy  QSL  cards  (good  quality  color 
photo  QSL  cards  often  require  a  mtn- 
tmum  of  six  to  ei^hi  weeks  process- 
ing time),  etc.,  etc.  The  majority  ol 
DXpedilbns  OSL  as  soon  as  reason- 
ably possible.  A  few  don't,  but  they 
are  definitely  a  minority. 

Sometimes  DXers  themsetves 
help  cause  QSLing  detays-  If  you 
was  I  several  weeks  or  months  before 
mailing  your  QSL  card,  then  obvi- 
ousty  your  QSL  request  wilt  go  to  the 
bottom  of  a  huge  pile  of  other  re- 
quests. The  size  of  the  pile,  the  accu* 
racy  of  your  request  and  the  effi- 
ciency of  the  QSL  manager  then  de- 
termines when  you  receive  your 
QSL.  Other  common  reasons  for 
QSLs  being  delayed  include:  the 
wrong  date  or  time  on  the  QSL  card, 
multiple  QSLs  for  different  bands  In 
one  envelope  (especially  if  the  QSL 
manager  has  a  helper  for  each  band» 
if  each  band  was  recorded  in  sepa- 
rate logs,  or  If  orve  of  the  OSOs  is 
*'rKH  in  the  log"),  no  self-addressed 
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envelope,  no  return  postage  (or 
IRCSh  green  stamp,  etc.),  or  the  QSL 
was  sent  to  the  wrong  person  or  ad- 
dress. And.  mail  does  get  tost,  both 
enroute  to  a  QSL  manager  and  in 
return. 

If  you  foilowa  few  basic  rules  QSL- 
ing should  not  be  painful  and  delays 
should  be  minimized,  FHI  out  the 
QSL  accurately  using  UTC  time  and 
date.  Always  provide  a  self -ad- 
dressed  (SAE)  or  self -addressed 
and  stamped  (SASE)  envelope  with 
your  QSL.  Always  provide  sufficient 
return  postage.  As  a  general  rule,  it 
is  best  to  omit  any  mention  of  call* 
signs  or  amateur  radio  on  the  envel- 
ope. IRCs  and  green  stamps  should 
t>e  hidden  inside  the  envelope  to  ptb* 
vent  theft.  Use  an  outside  envelope 
that  is  large  enough  to  accommo- 
date an  unfofded SAE  mside.  Do  not 
use  fancy  commemorative  postage 
stamps. 

If  ail  of  your  friends  who  QSLed 
around  the  same  time  you  did  have 
received  their  cards  and  you  have 
not,  THEN  it  is  time  to  re-QSL.  not 
before. 


QSLing,  Proposed  Standards 

QSLJng  is  one  of  tlie  most  dis- 
cussed  subjects  in  DX  publications, 
on  the  air,  and  wherever  DXers  gath- 
er. Because  of  this,  several  organi- 
zations have  proposed  QSLing  stan- 
dards that  sound  great  in  theory,  but 
have  little  chance  of  actually  con- 
trolling OSL  managers.  Let's  face 
the  facts— this  is  a  hobby  and  there 
is  no  realistic  method  of  enforcing 
rules  for  QSL  managers.  However, 
the  proposals  from  two  lARU-affiliat- 
ed  European  societies  are  worth 
studying. 

Code  of  Practice  for  QSL 
Management  from  the  RSGB 
(United  Kingdom) 

1.  Any  DX  Station  appointing  a  QSL 
manager  must  ensure  that  satisfac* 
tory  arrangements  are  in  place  for 
receiving  and  responding  to  the  bu- 
reau as  well  as  direct  cards.  Ade- 
quate publicity  must  be  given  to 
such  arrangements. 

2.  QSL  managers  must  respond  to 
incoming  SWL  cards. 

3.  Any  DX  Station  appointing  a  QSL 
manager  must  accept  responsibility 
for  that  manager's  performance. 

4.  QSL  managers  must  respond  "di* 
rect'*  and  within  a  reasonable  period 
of  time  as  long  as  sufficient  funds/ 
iRCs/stamps  to  cover  the  exact  cost 
of  return  postage  (and  a  return  en- 
velope if  one  is  not  supplied)  are  erk- 
closed  with  the  request.  Air  mail 
must  be  used  if  sufficient  funds/ 
iRCs/stamps  are  enclosed. 
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5.  QSL  managers  must  not  insist  on 
separate  envelopes/applications  for 
different  OSOs  or  different  stations. 
They  must  establish  intemaJ  proce- 
dures to  handle  such  multiple  re- 
quests. 

6-  Recognizing  that  mistakes  of  ttme 
and^or  date  are  frequently  made, 
QSL  managers  must  make  a  reason- 
ably diligent  search  for  QSOs  that 
cannot  immediately  be  found  in  the 
log. 

7.  In  particular:  It  ts  unacceptable  to 
demand  a  specific  number  of  IRCs 
or  "green  stamps"  tf  a  smaller  num- 
ber would  cover  the  cost  mentioned 
in  point  four.  It  is  unacceptable  to 
return  cards  via  the  bureau  if  they 
were  received  direct  with  sufficient 
funds/IRCs/stamps  as  defined  in 
point  four. 

B=  There  shoutd  be  no  time  limit  for 
applying  for  QSL  cards.  Old  log- 
books should  be  passed  to  responsi* 
ble  DX  clubs  when  the  manager  no 
longer  wishes  to  retain  them. 

QSL  Manager's  CcMle^f^F  (France) 

Considering: 

That  the  great  demand  for  cards 
from  rare  countries  has  given  rise  to 
the  institution  of  QSL  Manager,  a 
corps  of  radio  amateurs  who  volun- 
teer to  act  as  QSL  administrator  on 
behalf  of  amateurs  located  in 
sought-after  countries: 

That  tribute  should  be  paid  to  the 
performance  of  these  QSL  man- 
agers, who  during  many  years 
spend  their  energy  and  their  spare 
time  in  the  service  of  radio  ama- 
teurism, without  any  return: 

Thai,  however,  in  a  few  regretful 
cases,  the  radio  amateurs  find  them- 
selves confronted  with  a  OSL  man- 
ager whose  operation  is  not  up  to  par; 

That  experience  has  shown  that  a 
maffunctioning  QSL  manager  can 
create  worldwide  discontent  and 
commotion; 

That,  although  QSL  managers  act 
as  individuals,  not  commissioned  by 
a  memt>er  society  or  lARU  itself < 
their  activity  is  closely  linked  to  the 
smooth  functioning  of  the  known 
awards  of  world  reputation: 

That  the  lARU  and  its  member  so- 
cieties have  set  up  and  operate  a 
worldwide  QSL  Bureau  organization 
through  which  pass  practically  all 
the  worldwide  Issued  QSL  cards,  in- 
cluding those  destined  for  the  atten- 
tion of  the  above  mentioned  sought- 
after  cards: 

That  many  or  most  OSL  managers 
make  use  or  the  lARU  QSL  Bureau 
organization  (incoming,  outgoing,  or 
both); 

That  the  incidents  that  have  taken 
place  justify  a  reflection  on  tARU  lev- 
el whether  measures  are  called  for 
so  as  to  avoid  incidents  in  the  future; 
Proposes: 

In  the  first  instance <  to  draw  up  a 
*'OSL  Manager's  Code*'  which 
could  be  widely  publ'i^iod  in  the  am- 
ateur press  and  therefore  become 


widely  known  and  accepted  by  the 
DX  fraternity  as  the  standard  of  good 
behavior; 
Suggests: 

That  such  a  QSL  Manager's  Code 
also  constitutes  a  tool  which  can  be 
used  by  the  award  issuing  menit>ar 
society  or  any  other  body  in  case  dil- 
f  iculties  arise  in  the  normal  forward- 
ing of  cards  destined  to  obtain  their 
awards  (for  example  by  having  the 
Code  signed  by  the  manager); 
Furthermore  Suggests: 

That  such  a  QSL  Manager's  Code 
could  stipulate  among  other  clauses 
the  following  points: 

The  QSL  manager  is  a  volunteer 
who  puts  his  effort  lo  the  service  of 
his  fellow  radio  amateurs,  without 
any  return,  retribution  or  advantage 
of  any  kind; 

The  QSL  manager  alms  at  for- 
warding the  cards  entrusted  to  him 
by  his  mandator  within  a  reasonable 
time  span  and  at  the  lowest  cost  pos- 
sible; 

The  QSL  manager  fills  out  his 
mandator's  cards  in  accordance 
with  his  mandator's  tog  sheets; 

The  QSL  manager  who  uses  di- 
rect mailing  accepts  the  reimburse- 
ment  of  the  matlkng  cost  by  means  of 
the  number  of  IRCs  as  prescnt>ed  by 
his  local  post  office.  He  will  not  ac- 
cept any  payment  in  money; 

The  QSL  manager,  for  cards  to  be 
sent  within  his  own  postai  territory , 
accepts  the  stamps  valid  for  use  in 
thai  territory; 

The  QSL  managef  refrains  from 
criticizing  the  layout  or  contents  of 
the  cards  destined  to  his  mandator: 

The  QSL  manager  who  uses  the 
services  of  the  QSL  Bureau  wtthin 
his  country  acts  in  conformity  with 
the  latter's  Instruction. 

These  are  the  proposals.  Put  your- 
self in  the  position  of  a  QSL  man* 
ager.  who  has  thousands  of  QSL  re- 
quests piling  up,  many  of  them 
violating  many  of  the  baste  rules  of 
QSLing.  Are  these  proposed  stan- 
dards realistic? 

South  Georgia  and  the 
South  Sandwich  Islands 

As  this  column  is  begin  written  in 
July,  Tony  WA4JQS,  organizer  of 
the  South  Georgia-South  Sandwich 
Islands  DXpedition,  says  planning  is 
continuing.  The  operators  will  meet 
the  ship  Indiana  at  Puntas  Arenas* 
Chile,  on  November  14.  The  ship  will 
then  proceed  to  Port  Stanley,  Falk- 
land Islands,  to  pick  up  generators 
and  other  items  (Novemt>er  17).  The 
callsigns  to  t>e  used  lor  the  two  sepa- 
rate operations  are  VP8SGI  and 
VPBSSI.  The  beginning  dates  for  the 
operations  are  around  November  22 
for  VP8SGI  and  November  26  for 
VP8SSL  The  total  cost  of  the  trans- 
portation is  reported  to  tje  $1 40,000. 
A  large  sum  of  money  is  still  needed 
(donations  via  AA6B6/7)  to  help 
make  the  down  payments  for  the 
transportation 
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ception,  over  50  WPM,  but  is  more  suscepti- 
ble to  noise.  The  HI  setting  is  most  effective 
in  reducing  the  eiTccis  of  noise  but  will  also 
attenuate  code  iraasmissjon  over  35  wpm.  To 
change  the  Filler  setting,  press  F followed  by 
the  **  +  *'  or  **-**  key  to  incrca.se  or  decrease 
the  value. 

The  R  key  restores  the  above  parameters  to 
their  "^"nominal**  values. 

The  main  screen  is  divided  into  two  sec- 
lions:  copy  and  scratch  pad.  The  copy  area 
continuously  displays  the  incoming  code,  in 
the  scratch  pad  area,  enabled  and  disabled  by 
pressing  the  space  bar.  you  can  capture  those 
parts  of  the  incoming  message  that  you  want 
to  keep  for  reference.  You  can  clear  the  copy 
area  by  typing  a  C.  and  the  scratch  pad  by 
typing  an  S. 

Ail  of  this  information  is  available  in  the 
oD-iine  HELP  section.  Press  H  to  access  this 
data. 

Wh^t  Td  Expect 

With  a  little  practice  and  a  good  quality 
receiver,  ROBO-COPY  is  capable  of  copy- 
ing signals  as  weak  as  S4  to  S5  without  exces* 
sive  errors.  Being  able  to  copy  CW  at  high 
speed  for  long  periods  of  time  adds  a  new 
dimension  to  this  mode  of  communication. 
However,  as  with  human  operators,  high  lev- 
eis  of  QRM  and  QRN  will  obliterate  the  in- 
coming message.  It's  least  effective  when 
several  stations  are  sending  at  once^  such  as 
in  the  chaos  caused  by  pile-ups. 

UTiere  to  Get  ROBO-COPY 

Send  $5.00  (for  postage  and  handling) 
along  with  a  FORMATTED  floppy,  either 
5  % "  or  3 V^ '\  and  a  rigid,  self-add rcsscd  disk 
mailer  to:  Mike  Hansen/WB9DYI,  1405 
Tanglewood  Drive,  Algonquin  IL  60102, 
ROBO-COPY  is  not  copy-protected  and  may 
be  copied  and  distributed  freely  for  private 
use  only.  Save  multiple  postage  and  handling 
fees  by  copying  the  software  for  friends  and 
club  members.  [Ed.  Note:  The  ROBO- 
COPY  program  (ROBO.  EXE),  s  detailed  de- 
scription of  the  CW  reveivG  algorithm 
(ROBO.  TXT)  und  the  *C '  source  code  listing 
(ROBO.C)  are  all  availaNe  free  on  the  73 
BBS  under  the  73mag  SIC.  The  BBS  number 
is  (603)  525-MJ8.] 

My  thanks  to  Bruce  Brazelton  W8MHW 
for  his  assistance  in  reviewing  this  arti- 
cie 
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Michael  C  Hansen  WB9DYI,  1405  Tangle 
wo€mI  Drive,  Algonqum  IL  6O!02, 
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9V  transistor  battery 

CI 

0,047  mF  @50V,  Mylar** 

R1 

4.7k.  V2W 

01,02 

2N3906  or  equivalent 

D1 

1N914  or  equivalent 

D2 

LED 

R2 

470O.  VaW 

C2 

4.7mF@10V 

T1 

1 10V to  12.6V  @300mA, 

RS  /^273*1385A 

L1 

large  loroid 

C3.C4,C5 

0.01  |iF@  50V,  ceramic 
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■i^HBft  JSBmb^L^aA  portabi-e  packet 


^^ 


All  Metal  Case 


Open  Squelch  DCD 


Current  Software  Today  and  Tomorrow 


Only  1.3'^  X  2.6' X  4.5 


User  Serviceable  Parts 


Large  0.5  AH  Battery  Bulltin 


NOW  YOU  CAN  HAVE  YOUR  PACKET.,,  AND  TRAVEL  TOO! 


*  "Open  Squelch"  DCD  circuitry  tor  faster,  more  reliable  per- 
formarice  %  Compact  size  -**  Attaches  to  your  belt,  handie- 
talkie  or  handheld  com  put  er  *  Rugged  construction  with  sup#rb 
RF  shiefdjf>g  (no  birdies  in  your  radio)  *■  Standard  battery  pack 
provides  over  12  hours  of  operation  ♦  Advanced  Personal  Mail 
Boie  &  KISS  mode  included  #  32  k-bytes  of  RAM  it  Complete 
with  belt  clip,  cables,  battery  pack  &  charger,  comprehensive 
manual  *  30  day  money- back  /  One  year  wvarranty  parts  &  labor 


NOW 
ONLY 


95 


for  compt&te  mfo  &  tpectftcattOfts 

Catife73iB74-29m     toOrdsr   Caff 

T«ll  ¥t**z  l-aOO-223-3911 

M^for  Credit  Cards  AcceplBd' 


PacComm  •  3652  West  Cypress  Street  •  Tampa.  Florida  33607 
Piease  send    D  HandiPacket       O  More  Information        D  FREE  Catalog 
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I 

I    Srate 


Name 


Call 


Address 


Ph# 


Zip 


Carcf# 


Exp.  Date 


I 
I 


MONEY  BACK  GUARAHJEBlAtfd  $4.00  shipping  hanaitng  per  order.  FL  residents  add 6%  saim  tax. 
I  Major  Credit  Card  give  rMimber.  exptrBtion  and  Signature  FAX:  813-872-8696 
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i-HI-PERFORMANCE  DIPOLES 


=r>^al^  ■ 


:t^ 


r 


i#*e-» 


hi    df  cenlef  and  oacli    «fi[i   i^inq    un  tinvm  luij  ''V"    tuiMiQ4«li4,  i^itiri  iJtfiuHih^ 
hlghi-eflicJeflc^  dea^gft  Pri-..Mi.iii  iii;r:i.  MU..I  i;h  ['  !%.!| 


Wll.40-2D-15'1DM  mnt-pm*^armmM*CI\i^\u  IIJ'  Iemiq 
MPD-3  ID-tDM  (Hili-porlgrrnncLnilpEilff,  arj"  luriii  Jfti/ 

H  PO'3 '  ]  BD-AD-'KIM  h|  .pari  nrmaiHia  dl^ialv  I  I  jl'  Iiniij 

SSD-fl '  16O-W-40'30'  1 S-  fcQH  Lp jcd  savur  LttpcKlp  7 1 '  l{]n(|i 

SSD'S'  gD'40'SO  IS'tCm  ■pat^v  >aMef  dipii^n  ipaclly  L,  4 J'  110b 

SSD'4 '  Vi-AH'iO-y'itlt  9p9cm-S.KW>  lllpallt-  ifl^&fi  I,  iWttl 

J^Bjiiftp*  wilh  wltf9milc*ilnqTjin|i>  %dmi^ 


ItOiipiHf 


BhBf.  Fdp  cBtakt^iM  til  »JII|HtH4  itopaiv.  nnil  b^ae*  Iflwtftd,  uniqiw  wti«nni« 
70«-3»4-3414  box  a^a         NIT   MHOSftCT.  IL  bOQitt 


Next  Day 


sa.iifCDunv 

J0\ 


E 


3 


Wf  Ship  ScxtDay    2nd  Day  AS^ 


ait  Today 


I  if  A  ii 


100 
200 
400 
50C 
1000 


S49.9? 
S54.95 


SJ4.95 
S-14.95 
S49.95 

sa*.95 


S29.95 

S44.»f 

S79.95 


i%mi   373-S42S        Bu-^x  5006^^5.  Provo  UT  84^605 


MM 


CIRCLE  3d  ON  READER  SEl^VtCE  CARD 


CIRCLE  fiS  ON  READER  SERVICE  CARD 


SUPER  PERFORMANCE  BATTERIES 


UPDATED  SUPER  iCOM 

SUPER    mm    BPJS.    132    volts, 

1200 ma  triple  the  capacity  of  the 

Icom  BP-7  5w  OLftpul 

$UP£a    ICaiVl    BP^,    96    vofts. 

I^Othnsa,  SO*^'if  more  capacity  tt>an 

ihe  Icom  8P-8 

Botti  are  raped  Dase  charge  only,  or 

slide  in  wall  charger;  4  inches  l^igh, 

BP-7S  or  BP-^  S65  00 

SUPER  KENWOOD        Exact  replacement  FNB  2  Nica^J  pack 
SUPER  KENWOOD  PS-25S  Pe-26S  fl  4    fpr  Vaesu  FT-4O4lR/207Ft/208^/708B 


volts,  QO&ma.  double  the  capacffy 
of  Ihe  P8'25/PB-26  for  the  2500/ 
3600/3500/3600  Charge  wttherthei 
the  standard  wall  chargef  or  drop 
in  charger.  3  inches  Irigh  365.00. 


S2250 

SPEAKER/MICS 

Ictm  HM  9  S35.00 

Yaesu  mm2k2B  13 1.00 


SUPER  YAESU 

SUPER  YAESU  FNa-4SK.  12  volts, 
lOOOma.  double  the  capacity  of  Ihe 
Yaesu  FNB-4.  5  wat!  output  Rapid 
charge  onlv  S71  00 
SUPER  YAESU  FNB-aS,  9.6  volts, 
1200ma,  frrple  the  capacity  of  lire 
Yaesu  BIB-3.  3.5  watt  output 
Rapid  or  wall  charge  565,00 
Both  are  perled  for  the  03.  09  and 
721  senes  radios  and  are  4  mcties 
high 

Insffis  ttPT: 

Kenwood  f  B-25l  25H.  2fi  125  00 

laam  BP-3  SIS 95 

Imn  BP^5  |50Om;i|  SZ4.95 

I  cam  BP  7  |500m!^  $23,50 

IsQin  BP-B  $2^50 


Full  line  for  Yaesu  411/011/470.  FN0- 10/1 T/ 12/14  available. 

Add  S4  oo  5riippinci&  handling  lar  firsi  pad<  CT  residefits  3M  S    tax 
Complete  lir>e  of  NICAO  packs  for  Icom  Kenwood,  Yaesu.  Tenr^,  Santec  Azden,  Cordless  Telephones 
Alcaline.  Nica[f|&  Gefl-CellS- All  NICAD  packs  include  1  year  guarantee  CdmmercrarRadio  Packs  ava<iai>le 
For  alt  your  battery  needs,  write  or  call  today  for  a  complete  catalog  Dealer  inquines  n^viteil, 

MADE  B¥  HAMS  FOR  HAMS 


uiuiPOMI>H«  Inc. 

149  Paifhef  floaa  •  SouThUurY.  CT  (}648fl 
(800)  634-8132  In  CT  (2t0)  264-3ffl5  FAX:  [2(B1  2626943 
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Nuftiber  17  on  your  Feedback  card 


Homing  in 


JO&moeii.P£.KWV 
P08oM250e 
Fumnon  CA  92633 

TryUHFandSAR 

Radio  direction  finding  (RDF)  enthu* 
siasts  are  alway^s  looking  for  r^ew  chal- 
lenges. The  latest  in  the  Los  Angeles 
area  is  UHF.  A  compelitrve  ifansmiHer 
tiunt  on  the  440  MHz  FM  band  starts  at 
2  p.m.  on  thd  first  Sunday  of  each 
TTianth,  with  boundanes  that  include 
parts  of  four  counties — over  2300 
square  miles  total. 

T-hynting  on  440  Isn't  completely 
new,  Ham  TV  enthusiasts  have  done  it 
in  tht  past.  If  you  have  only  hunted 
tsefow  150  MHz,  youie  in  tor  a  real 
surprise  on  your  first  440  MHz  hunt,  tl 
seems  as  if  every  object  in  the  universe 
reflects  440  MHz  signal$.  UHF  waves 
bounce  like  a  million  ping-porig  balls. 
Uniike  HF  signals,  which  propagate  by 
g round  wave  Of  ionospheric  refractiOf^, 
UHF  signals  carom  afoiind,  scattering 
off  ljuiidings.  hills,  cars,  overpasses, 
canyon  walls— you  name  it. 

On  the  most  recent  hunt,  almost  all 
tire  teams  drove  rK>rth  fium  the  starting 
point  and  spent  the  afternoon  scouring 
several  foothitl  cittes  13  miles  north, 
followmg  bounces.  The  tTansmitter 
was  actually  1 7  miles  southwest  of  the 
Start  point,  but  the  signal  could  not  be 
tieard  from  that  direction  al  the  start. 
due  to  shielding  by  intervening  hilts. 
The  signal  went  up  Brea  Canyon, 
around  the  starling  hill,  and  "lit  up"  all 
the  northern  mountains. 

If  you  think  you're  an  unbeatable  fox- 
hunter,  try  450  fv^Hz  for  a  humbling  ex- 
pofience.  Now,  let's  see  who  will  be  the 
first  to  set  up  a  hunt  on  the  12  GHz 
band! 

Trlangutstion  by  Packet 

Severat  local  hams  have  begun  10 
hold  OSOs  from  their  base  stations 
during  the  Saturday  night  mobile  2  me- 
im  hunts.  They  exchange  their  bear- 
ings on  the  fox  via  packet  ras&O,  in  an 
attempt  to  figure  out  wtiere  the  hider  is 
without  90ing  out  on  the  road.  1.^ 
hunt,  their  collective  guess  was  wfthin 
two  miles  of  the  actual  hiding  spot-  Not 
bad— I  wontfer  which  rnobfte  hunter 
will  be  the  first  !o  put  a  packet  termmal 
in  his  hunt  vehicle  to  eavesdrop  on 
these  folks 

A  Iaf9e  fraction  of  the  southern  Cali- 
fornia T*hunters  are  active  on  packet. 
Tom  Rilchie  f^SFBH  saw  this  as  an  op- 
portunity. He  has  set  up  the  first  dedi- 
cated T-huni  packet  bulletin  board  sys- 
tem (PBSS).  If  you  connect  to  N6F9H-1 
on  145.05  MHz,  you  can  exchange 
messages  with  other  T- hunters,  read 
the  results  of  recent  hunts,  and  down- 
load schedules  and  rules  for  the  dozen 
or  so  hunts  in  the  upcoming  month. 

Because  Tom's  board  is  limited  to 
T-hunting  activities,  it  is  not  in  the 
West  net  mail  system.  If  yoti  want  to 
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send  htm  a  packet  message  and 
car>'t  get  mto  his  PBBS  direct  via  a 
digipeater,  send  it  to  r46FBH  @ 
WB6VMH'2.#SOCAL.CA.USA.NA,  K 
your  message  is  of  tnleresl  to  at  I 
hunters,  I'm  sure  he  will  move  it  from 
YMH  to  his  PBBS.  By  the  way.  yoy  can 
also  send  packet  messages  to  me  at 
WB6YfylH^a. 

Be  a  Lite  Saver 

Words  can't  describe  the  excitement 
of  being  the  first  foxhunter  to  find  the 
liJdden  transmitter  and  win  the  hunt,  if 
you  have  tried  your  hand  at  it,  you  are 
probably  nodding  in  agreement,  But 
did  you  know  there  could  be  an  even 
greater  T-hunting  thrill  awaiting  you? 
Your  skill  and  your  gear  couid  save  a 
I  if  el 

Most  hams  have  heard  of  Emergen- 
cy Locator  Transmitters  (ELTs)  These 
100  mi  1 1  watt  units  (see  Photo  A)  acti' 
vate  on  impact  when  an  aircraft  goes 
down,  giving  the  survivors  a  chance  to 
be  located  and  rescued  before  being 
overcome  by  their  injuries  or  by  expo^ 
sure  to  the  etements,  in  a  soft  emer- 
gency  landing,  victims  can  activate  the 
ELT  manually. 

When  an  ELT  comes  on  the  air, 
someor>e  with  RDF  expertise  has  to 
find  it  right  away.  Responsibility  varms 
tfom  area  to  area.  Civit  Air  Patrol  (CAP) 
voiunieefs  take  on  the  task  in  many 
parts  of  the  country. 

Veteran  CAP  member  Jerry  Well* 
man  works  for  two  Utah  newspapers  by 
day,  and  uses  RDF  to  save  lives  in  his 
off  hours.  He  has  been  involved  in 
search  and  rescue  (SAR)  for  20  years. 
Many  CAP  members  are  hams;  this  led 
Jerry  to  get  his  own  license  {W87ULH) 
ten  years  ago.  and  add  Amateur  Radio 
Emergency  Service  (ARES)  to  his  ac- 
tivities. 

"Some  time  back,  a  guy  crashed  into 
one  Ol  our  canyons  in  bad  weather/' 
Wellman  recalls.  "He  sort  of  pancaked 
it  in.  We  picked  up  the  ELT  and  did  a 
classic  response,  with  the  sheriff,  the 
CAP.  some  hams,  and  a  piane.  It  went 
rtght  logether.  One  guy  was  kille<l  in 
the  crash,  but  the  other  survived  We 
had  an  Army  chopper  come  in  and  got 
him  out.  Another  three  hours  and  he 
woukl  have  died  m  the  snowstorm." 
This  is  the  typical  scenano  o1  a  Utah 
CAP  SAR  mission — a  light  plane  gOing 
down  in  rugged  mountain  terrain.  If  the 
crash  site  is  high,  the  ELT  signal  may 
be  heard  at  an  airport  or  at  some  of  the 
VHF/UHF  ham  and  CAP  repealers  that 
are  equipped  with  auxiliary  121.5  MHz 
distress  frequency  receivers  and  alert- 
ing circuits* 

If,  as  often  happens,  the  plane  ends 
up  in  a  deep  canyon,  the  ELT  signal  is 
usually  reported  first  by  a  passing  com* 
mere  pal  flight.  Airline  pilots  are  urged  to 
monitor  1 21 .5  MHz  at  all  times  for  this 
reason. 

The  ELT  signal  may  also  be  picked 
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Photo  A.  This  EmBrgency  Locator  Transmitter  mounts  in  the  tail  of  a  smafi  plane, 
and  activates  on  impact.  (Photo  by  WB6UZZ) 


Up  by  one  of  the  search  and  rescue 
satellites  (SARSATs),  ELT  signals 
picked  up  by  these  low  altitude  US, 
French,  and  Canadian  birds  are  pro- 
cessed at  ScoH  Air  Force  Base  in  illi- 
nois.  (Soviet  COS  PAS  satellites  are 
also  part  of  the  system.) 

Tne  SARSAT  center  computers  per- 
form a  special  kiiKJ  of  Doppler  RDF.  It  is 
not  ttie  same  scheme  used  by  mobile 
Doppler  units  with  ring  antennas  In- 
stead, SARSAT  uses  the  Doppler  fre- 
quency shift  observed  on  the  ELT  sig- 
nal by  the  sateliite  due  to  its  rapid 
velocity  as  it  passes  overhead. 

Data  from  a  single  sateliiie  pass  over 
an  ELT  normally  locales  the  site  within 
25  miles.  Computations  from  multiple 
passes  ca  n  i  mpr o ve  th  a  '  f i  x  "  down  to  a 
fraction  of  a  miie. 

Pilot's  Choice:  Dual  Antennas 

If  weather  permits,  RDF-equlpped 
CAP  aircraft  lead  Ihe  search  mission. 
Airborne  RDF  antennas  must  be  sta- 
tionary and  not  add  appreciable  wmd^ 
load  to  the  plane.  No  rotating  yagis  or 
quads  here"  Dual  antenna  switehed- 
pattern  sets  such  as  the  L-Per  by 
L-Tronics  are  the  overwhelming 
choice.  Their  njggedness  and  simplici* 
ty  make  them  useful  on  a  plane  or  as  a 
hand-ca/ried  unit  m  the  wilderness. 
'*We  even  used  one  successfully  on  a 
helicopter,"  WeHman  says. 

As  with  other  RDF  efforts,  eitperi- 
ence  and  training  have  no  sutjstitutes. 
Sure,  an  inexperienced  RDFer  can 
tape  a  couple  of  antennas  to  a  plane's 
windshield  and  go  on  a  search.  Bui 
ptanes  with  permanently  mounted  an- 
tennas and  experienced  pilots  almost 
always  do  better.  Every  aircraft  is  dif- 
ferent, and  the  middle  of  a  SAR  mis- 
sion is  not  the  time  to  be  learning  the 
eccentricities  of  a  new  airborne  RDF 
tashup  for  the  first  lime. 

CAP  constantly  emphasizes  the  im- 
portance of  practicing  RDF  skills  in  ad- 
vance of  need.  "Most  pilots."  says 
Wellman,  "need  continuous  training  in 
RDF  10  be  effective.  For  a  while,  we 
were  having  drills  where  we'd  ask 
someone  to  take  an  ELT  and  hike  into 
the  mountains  and  hide  it  on  T21.6 


MHz  for  practice.  They  did  some  inter- 
esting things  to  test  us!  unusual  anten- 
na positions,  putting  the  ELT  inside  a 
steel  barrel,  and  multiple  ELTs/'  The 
best  volunteers  take  advantage  of  ev- 
ery oppon unity  to  gel  ou!  in  the  field, 
either  on  training  ryns  or  actual  mis^ 
sions.  "^Whoever  is  going/"  says 
WB7ULH.  "ril  go  with  'em  " 

The  biggest  problem  wtih  the  ELT 
system  ts  false  alarms.  SAR  people 
have  learned  (o  check  nearby  airports 
first  when  an  ELT  alarm  is  heard,  tn  an 
ovenwhetmtng  majority  oi  cases,  the 
signal  turns  out  to  be  an  accidental 
actuation  caused  by  a  hard  landing  or 
other  non-emergency.  One  estimate 
places  the  cost  of  tracking  down  these 
false  alarms  at  two  million  dollars  per 
year. 

Wellman  tells  the  story  of  one  bad 
Utah  windstorm, ' '  II  set  off  Iwo  or  three 
ELTs,  and  a  pilot  crashed  Jnto  the 
mountain  at  the  same  time. 

*'We  were  DFing  ail  the  falsa  alarms^ 
but  as  we  turned  them  oft,  we  could  stilt 
hear  an  ELT  signal.  It  turned  out  there 
was  3  guy  alive  on  top  of  a  peak  at 
about  9700  feet.  A  couple  of  days  later 
he  was  found:  it  took  that  long  to  get  to 
him.  The  para-rescue  people  from  Hill 
Air  Force  Base  jumped  into  the  sJie^  He 
was  critical,  with  pf{ri>ably  only  a  cou* 
pto  of  hours  left," 

Get  Involved 

If  you  would  like  to  use  your  T-hunt* 
ing  skills  for  a  valuable  pub  Ik;  service, 
contact  your  local  office  of  the  CAP. 

It  isn*t  hard  to  think  of  other  situa- 
tions where  RDF  cOuFd  be  a  lifesaver. 
How  about  finding  endangered  hikers? 
Anyone  lost  or  injured  m  the  wilder nesd 
who  carries  a  beacon  transmitter  will 
be  much  easier  to  locate. 

We  hams  always  carry  our  HTs  when 
we  re  out  in  the  woods,  right?  But  what 
about  everyone  else?  The  FCC  has 
proposed  a  new  public  radio/RDF  ser- 
vice, called  Personal  Emergency  Loca- 
tor Transmitter  Service  (PELTS),  at  the 
suggestion  of  a  ham  In  Oregon.  Al- 
ready it  is  embroiled  in  controversy- 
Come  back  next  time  for  a  careful  look 
at  this  propcsai 
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Number  13  on  your  Feedback  card 


Bill  Brown  WB8ELK 
%  73  Magazine 
Forest  Road 
Hancock  NH  03449 

Go  Ply  a  Kite! 

Last  year  I  gave  Bn  ATV  demo  at  the 
Findfay  (Ohio)  Radio  Club,  After  the  pre- 
sentation,  Jort  WM8W  approached  me 
and  said  "Why  don't  you  take  your  ATY 
system  and  go  fly  a  kitel"  This  was  not 
meant  as  an  insult— Jon  had  been  plan- 
ning to  build  a  monster  kite  for  some  time 
and  thought  it'd  be  great  to  fly  a  TV  cam- 
era for  some  great  aerial  views- 

Jors  paid  a  visit  to  a  store  that  special- 
izes in  kites  of  all  sizes  {On  the  Wind,  Her- 
itage Square,  Grand  Rapids  OH  43522; 
(419)  332-KfTE).  Fam  Sherwood,  the 


Photo  A.   The  monster  kite  in  f fight. 
(Photo  courtesy  of  Mike  Dawson.) 

owner,  recommended  a  iarge  deita  wing 
design  for  the  best  combination  of  stability 
and  lift  capability.  She  let  him  borrow  a  big 
12-footer  for  the  first  attempt.  Jon  mount- 
ed a  2-fK>und  payload  consisting  of  a  video 
ID  and  80  milliwatt  ATV  eicciter  on  the 
string  about  50  feet  beiow  the  kite  The 
first  flight  took  the  pay  load  up  to  500  feet^ 
resulting  In  good  reception  out  lo  20  miles 
and  sync  bars  out  to  60  m  il  es .  The  n  eed  for 
a  bigger,  reinforced  kite  became  evident 
when  a  wind  gust  broke  the  main  spar!  The 
kite  and  payload  fluttered  back  to  the 
ground  heading  directly  for  the  railroad 
tracks,  The  train  whistle  confirmed  his 
worst  fears.  The  kite  was  on  a  coHision 
course  with  the  5  p.m.  Baltimore  and  Ohio 
freight  express! 
Jon  figured  they  would  probably  charge 
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him  (are,  so  he  reeled  in  the  iine  as  fast  as 
he  could,  narrowly  missing  the  train.  This 
episode  convinced  him  he  needed  a  much 
larger  kite,  capabte  of  lifting  at  least  four 
pounds.  Raw  materials  were  gathered  up 
from  the  kite  store  to  put  together  a  mas^ 
sive  16-foo1  delta  wing  (Jon's  new  kite 
was  mentioned  briefly  in  the  February 
1990  "ATV"  column.) 


Figure  ?.  ATV payfoad configuration. 


Photo  B.  The  ATV  payload  ready  for 
Hft^if.  (Photo  by  Jennifer  Pifer.) 

The  Live  Camera  Kjt« 

After  a  summer  of  ex  pen  mentation,  he 
sent  us  construction  details  for  his  ATV 
kite  with  a  radio-controlled  VJ  camera. 
Through  use  of  a  two-channel  R^C  system, 
he  now  has  control  of  both  the  azimuth 
and  elevation  of  the  camera  for  some 
spectacular  aerial  views  from  as  high  as 
800  feet. 

The  latest  system  consists  of  a  Uniden 
B/W  camera,  1  watt  PX.  Electronics  ATV 
transmitter,  two-channel  R/C  receiver  and 
servos,  a  1  pound  gei  ceil  battery  and  a 
tittle  wheel  antenna  (see  Figure  1),  The 
"Little  Wheel"  worked  well  in  the  flight 
tests  and  is  a  very  lightweight  omni-horf- 
zontai  antenna.  It  was  obtained  from  Otde 
Antenna  Lab,  4725  W,  Qu'mcy  iWH, 
Denver  CO  80236. 

Eric  Vermillion,  one  of  the  local  R/C  en- 
thusiasts, fabricated  a  camera  mount  out 
of  nylon  for  the  two  servos  such  that  one 
servo  is  attached  directly  to  the  other  {Pho- 
to C).  This  provides  a  very  lightweight 
method  of  independent  Az-Ef  controi  of 
the  TV  camera.  The  azimuth  control  has 
better  than  90  degrees  of  movement, 
while  the  elevation  servo  allows  you  to 
view  the  horizon  or  to  pan  smoothly  down 
to  point  at  the  crowd  directly  beJow  the 
kite,  (Whenever  you  fly  a  kite  this  size 
tliere  usuaily  is  a  crowd!)  The  little  wheel 
antenna  is  mounted  on  three  12"  long 
plastic  or  nylon  rods  to  help  keep  RF  out  of 
the  camera  and  the  R/C  receiver.  Using  a 
1 ,2  Ah  lead  acid  battery,  the  payload  oper- 
ates for  about  45  minutes, 

For  best  stability,  attach  four  strings 
about  two  feet  long  to  the  corners  of  the 
payload,  Tie  two  of  these  strings  together 


at  each  end  of  the  payload.  This  forms 
your  mounting  harness  to  the  flight  fine. 
Make  two  loops  about  three  feet  apart  in 
the  kite's  flight  line  about  50  feet  below  the 
kite  itself.  Attach  each  pair  of  payload 
mounting  strings  to  these  loops.  This  pro* 
vides  a  very  stable  mount,  although  you 
sometimes  may  experience  a  gentle 
swinging  motion  depending  on  wind  con- 
ditions. 

Roll  Your  Own 

You  can  construct  your  very  own  mon- 
ster delta  wing  kite  using  the  dimensions 
shown  in  Figure  2  (The  heavy  black  lines 
are  the  support  spars).  Choose  the  design 
width  (example:  16  feet).  This  is  your 
200%  vaiue.  This  will  make  the  height  of 
your  kite  exactly  eight  feet  (100%  scale). 
Ail  other  dimensions  are  scaled  from  this 
value.  It's  a  good  idea  to  make  a  paper 
version  of  the  kite  just  to  be  sure  of  your 


Photo  C.  Cfose-up  view  of  the  servo 
operated  Az/Fi  camera  mount 

calculations.  The  actual  kite  is  construct- 
ed from  1.5-ounc©  nylon  material.  Altow 
enough  overiap  (3")  on  the  edges  of  the 
kite  and  the  centerline  to  make  sleeves  for 
the  spar  supports.  The  V^  -  diameter  spars 
are  made  out  of  a  high  strength  carbon 
fiber.  They  are  lightweight  and  hoiiow,  but 
can  really  take  a  lot  of  heavy  lifting  and 
abuse.  The  spars  can  be  purchased  at  kite 
stores  and  come  in  55 "  lengths.  It  will 
probably  be  necessary  to  connect  two  sec- 
tions together  with  a  ferrule  to  achieve  the 
proper  size  spar.  It's  a  good  ides  to  double 
stitch  those  areas  of  highest  stress^  such 
as  the  horizontal  back  spar  attachment 
points.  The  mounting  hole  on  the  keel  con- 
sists of  three  nylon  layers  stitched  togeth- 
er to  provide  additional  support  for  flight 


Photo  D.  The  ATV  package  heads  for 
the  skies. 

line  attachment-  The  horizontal  spar 
mounts  in  pockets  sewed  into  the  back  of 
the  kite  and  helps  to  form  the  kite  into  the 
proper  airfoil  shape.  All  materials  are 
available  from  stores  that  specialize  in 
Earger  kite$.  While  at  the  kite  store,  if  s  a 
good  ideas  to  take  a  close  look  at  a  com- 
mercially built  delta  wing  kite  before  build- 
ing  yours. 

Right  Tips 

It's  best  to  use  220-pound  kite  string. 
The  forces  on  this  large  a  surface  area  can 
be  quite  strong  in  a  moderate  wind.  It 
sometimes  takes  three  people  just  to  bring 
the  thing  back  ini 

A  good  source  of  information  about  kite 
flying  {as  well  as  listings  for  kite  store  ioca- 
tions  nationwide)  i  s  avai  la  ble  from  a  maga- 
zine called  American  Kite.  They  can  be 
reached  at  American  Kite  Company  430 
ClementirtaSt,  San  Francisco,  CA  94t03; 
(41 5}  896-0030. 

Jon  plans  to  add  a  10Q  milliwatt  10 
meter  beacon  on  28.235  MHz  which  will 
be  mounted  directly  on  the  kite  itself.  The 
10  mater  in  verted- V  antenna  will  fit  nicely 
inside  of  the  spars.  The  beacon  will  be 
operational  during  each  flight  and  should 
prove  to  be  an  interesting  experiment. 

The  ATV  kite  has  been  a  big  hit  at  ham- 
fests  and  other  special  happenings.  Not 
only  is  it  a  crowd  stopper,  it's  an  inexpen- 
sive way  to  provide  a  bird's-eye  view  of 
any  event.  For  more  detailed  information 
on  the  kite  system,  you  may  send  an  SASE 
to  Jon  Pifer  WMeW,  P.O.  Box  574,  Arling- 
ton OH  45614. 


Figure  2.  Deita  wing  kite  dimensions. 
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Number  1 0  on  your  Feedback  card 


Hams  with  class 


Carafe  Perry  WB2MGP 

Media  Mentors,  Inc. 

P.O.  Box  l3i64B 

Btmm  island  NY  10313-0006 

Smarts,  Hearts  and  Sparkle 

This  fati  millions  of  children  all  over 
the  ex>untry  will  be  going  back  to  school 
vvilh  their  new  schoof  supplies  and  their 
trerKty  lunch  boxes  Along  with  I  his. 
they  will  also  be  bringing  their  fears 
and  anxieties  as  well  as  Ihtir  expects- 
lions  for  the  new  school  fear. 

The  instructor  of  art  after-schoOl  ham 
radio  club  or  a  teacher  lucky  enough  to 
be  leaching  ham  radio  in  a  school,  as  I 
cio,  must  take  responstbinty  tor  making 
sure  that  the  children  in  his/her  dass 
are  highly  molivaled  to  learn,  arid  that 
they  feel  good  about  whal's  happening 
in  that  class  Navtr^  been  on  the  front 
lines  for  over  nine  years  with  sixth,  sev* 
enth  and  eighth  graders  in  a  New  Yofk 
City  school,  t  have  come  !o  the  condu* 
sion  thai  there  are  three  ingredients 
which  determine  whether  or  not  a 
course  will  be  successful.  The  three 
componenis  thai  teachers  must  con- 
cern themselves  with  are  "smarts, 
hearts  and  sparkle/' 

Smarts 

The  first  ingredient  needed  for  a  vital 
and  dynamic  ham  radio  class  is 
"smarts."  This  refers  to  the  education- 
al validity  o1  the  course.  Amateur  radio 
in  a  classroom  gives  the  teacher  the 
opportunity  to  incorporate  all  areas  of  a 


school's  curricula  into  the  daily  les- 
sons. While  most  students  are  suffef- 
ing  through  science,  muddling  through 
math  and  laboring  over  language  arts, 
chilcfren  in  the  amateur  radio  class  are 
eager  and  excited  about  pointing  out 
countnes  on  a  map  while  speaking  to  a 
Cttizen  from  that  country  at  the  same 
time.  The  students  will  be  using  math 
skills  tiecause  of  distances,  time  differ- 
ences and  formtilae  that  are  an  mtegraJ 
pan  of  radio  work.  To  youngsters  in  an 
amateur  radio  das^,  this  is  not  |ust 
"yucky"  schoolwork,  it's  what  we  have 
lo  do  to  t^etter  enjoy  our  time  on  the  air. 
The  teacher  of  amateur  radio  must 
have  a  flexible  approach.  You  never 
know  who  will  be  getting  t>ack  to  you  on 
the  fadk>.  The  teacher  must  be  willing 
to  extract  the  most  and  the  best  out  of 
whatever  happens^  Thera  are  buift4n 
social  studies  and  language  arts  les- 
sons in  every  contact.  It's  a  bonus  if 
there's  a  really  interesting  ham  al  the 
Other  end,  and  a  real  treat  if  it's  a  trve 
current  events  happening,  like  a  hurri- 
car>e  or  an  earthquake,  or  a  contact 
with  an  astronaut  in  space.  All  the  chik 
dren  should  leave  the  classroom  ham 
shack  having  had  new  experiences, 
having  learned  new  skills  appropriate 
to  their  abiiittes,  and  having  enjoyed 
the  whole  process  at  the  same  time. 
The  "smarts"  part  of  a  ham  radio  cur- 
riculum is  the  ability  to  present  material 
capable  of  exciting  the  more '  Teluctant 
learners''  as  well  as  chailenging  the 
"gifted  ■  student. 


Photo  8.  CarofB  Wis 
made  a  contact. 


*  t 


r  ^jomttng  to  tiw  flag  of  a  cauniry  where  the  class  has 


Photo  A.  Students  having  fun  trying  to    decode ' '  a  message. 
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Hearts 

The  "hearts"  component  of  my  mag- 
ic formula  is  where  the  children  be- 
come motivated  to  do  well  because 
they  are  made  to  feel  special,  Many 
youngsters  in  today's  society  derive  al- 
most all  of  Iheir  security  and  nurturing 
from  their  school  environment.  The 
"hearts"  factor  is  very  tmpartant  to 
children  with  littte  or  no  self-esteem, 
who  have  realty  never  succeeded  al 
anything  else  in  their  school  careers.  In 
the  ham  radio  class  there  is  a  myriad  of 
skills  and  abilities  a  teacher  can  use  to 
encourage  all  the  youngsters  to  partici- 
pate and  to  contribute  on  their  own  lev- 
els. Every  child  should  leave  that  room 
feeling  good  about  Inimself.  Today*s 
children  don't  care  what  we  know— 
they  want  lo  know  thai  we  care. 

Sparkle 

"Sparkle"  Is  my  favorite  ingredient. 
That's  where  the  instructor  makes  all 
the  diftefence  in  the  program. 
"8parkl«"  is  that  extra-Special  some- 
thing thai  only  a  creative,  dynamic  and 
enthusiastic  teacher  can  bring  to  a  pro- 
gram. It's  the  smiling  face,  the  accept- 
ing tone  of  voice,  the  encouragement 
given,  and  the  establishing  of  an  en- 
vironment that  children  want  to  be  a 
part  of  while  they  are  learning  and  hav- 
ing fun. 

The  combination  of  a  well-trained 
and  enthys)astic  teacher  of  amateur 
radio,  couple<f  With  a  supportive  ad- 
ministration at  school,  can  only  spell 
success  for  everyone  in  the  program. 
The  message  on  this  page  from  my 
principal.  Stanley  Katzman,  is  meant  to 
be  encouraging  and  supportive  to  all 
teachers  and  administrators  consider- 
ing an  amateur  radio  program  this 
year  You  can  use  this  column  lo  ask 
for  any  help  or  assistance  you  may 
n&mS.  Go  for  itf 

As  ¥m  begirr  another  schaci  year, 
thoughts  of  invigorating  ourcurricutum 
offerings  come  to  the  foreground.  We 
are  con$tantiy  in  search  of  ways  in 
which  to  tnfuse  enthusiasm,  positive 
attitudes  and  knowiedge  to  benefit  the 
children  m  our  schoots. 

From  ait  of  those  points  of  view,  and 


many  more,  the  ham  mdio  program  ai 
our  scfwot  fffts  the  tyitL  Youngsters  are 
Hteraiiy  given  hands-cn"  experience 
in  communication  with  remote  and 
varied  parts  of  our  continent  They 
have  an  opporturMty  to  recognize  tfm 
universality  of  concerns  over  environ- 
ment, politicai  unrest  and  ecofogy: 
They  team  ta  express  themseives  sue* 
dndiy,  and  with  knowtedge,  $0  they 
can  better  communicate  with  the  voic- 
es at  the  other  end  of  the  tine.  They 
recognize  that  we  are  indeed  part  of  a 
very  smaii  yet  extremefy  diverse, 
global  community,  each  of  us  with  simi- 
tar needs  but  with  varying  tocai  proth 
iems. 

Ham  radio,  in  the  hands  of  a  master 
teacher,  incorporates  not  only  the  tech- 
nical skflts  necessary  to  operate  the 
apparatus,  but  also  raises  the  young- 
sters* awareness  and  sensitivity  to 
their  environment.  As  school  adminis- 
trators, the  task  of  fan^ifiarizing  our 
charges  with  the  basic  etemants  of  ed- 
ucation is  but  a  small  part  of  our  mis* 
sfon.  Through  this  program,  the  young- 
sters exposed  to  the  world  of  ham  radio 
get  to  recognize  the  true  meaning  of 
cooperation  and  fellowship.  They  (m> 
agnize  that  there  are  people,  identified 
only  by  call  numbers,  who  are  willing 
and  ready  to  help  when  the  need  is 
there,  regardless  of  the  miles  that  sep- 
arateus. 

That  is  a  powerful  lesson  for  young 
people  to  learn  and,  i  am  pleased  to 
say,  one  that  fhe  students  of  ttw  Rocco 
LEurie  Intermediate  School  have  been 
exposed  to  for  many  years.  Our  mastm 
teacher.  Carole  Perry,  stresses  those 
elements  and  continues  to  bring  the 
message  of  cooperation  and  caring  to 
her  pupils. 

The  mormy  and  energies  expended 
on  creatirig,  nurtunng  and  matntainir^g 
a  ham  radio  program  pay  untold  divi' 
dends  in  the  development  of  a  student 
t30dy  wfK}  is  aware  and  wilting  to  work 
with  people  ait  over  the  wodd  in  tfetter* 
ing  the  lives  of  ail  of  us. 

Stanley  Katzman,  Principal 

The  ftOCOO  Laurie 

Intermediate  School  72,  R. 

Staten isiand.  New  York  t03t4\ 


here  Is  the  next  generation  Repeater 


MAR  K  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECHf 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Mastenw  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  speciffcations  on  the 
repeater,  controller^  and  receiver  winners. 


Phone:  ^(508)  372-3442 
FAX:  ii{BQ%)  373-7304 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4, 


ICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834 


2  meters  220  440 


Grab-N-Qo 

ijrab-X-Go  anlcnna  >y&ld(niB 
coDcain  ail  bund  Itink-proof  wx-^seajed 
Dipolc-V-SloperanwnnaH  70*  a&AX 
fMdJtne^  Quick  Launch  system,  rot- 
pr-04>f  dacfyD  support  braid,  40  pag« 
lech  M^auaL  Complect.  R^ady  fcr 
Acripn.  One  person  installs  iri  minutes 
Bt  rtady  tat  Eiticrgenc)-  i^r  Fdd. 

Build  vourowfi  fa\>m  scratch:  OrJ^r 

,   Box  iiOD61  Ptovo.  LfTg4603 


ClilCLE  29@  OH  READER  SERVICE  CARD 


^  AnCenna Systems 

ffcmA  n  ten  ft  as  iVe&f 


102'  lijng 
102'  long, 

AddilOSijH. 


800-926-7373 


Zl/ 


CIRCLE  302  ON  READER  SERVICE  CARD 


HamCall  /  CD-ROM 

500,000  HAMS  ptus 
1,000's  of  Public  Darriain 
Amaieur  Radic  Prograrra  and  Qsla 


CD-ROM  Di-K 

Gutfilar  RfftTi^al  SCiFtwart 

&3ny&DLJ-6lD0pl?ypr 


15*00 

S60CX1I 

.    .55  00 

S54-6  00 


l^M 


ISucKMAfTER  Publishing 

flt.  ^,  BoK  £€  ■  Minfvral,  Virgmia  2311? 
703;a94-577r  -  fiOO:2a2-562B 


CIRCLE  Se  ON  READER  SERVJCICARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6NH  -  Owner 
P.O.  BOX  315i)0X,  PHOENIX.  AZ  85046 


htoi'fiCn'd 


ICOM 


avhf 

COMIVIUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


I'H.   <716)  664-6345 

(800)  752-8813  for  orders  only 


CA  T'lOOA  UTOMA  TIC  CONTROL  OPERA  TOR 


r*  f  M  ^.i  ■  * 


*'LjTt 


i^  Digital  Voice  Clock 

-k  120  Channel  Scheduler 

*  Five  User  Functions 

*  Control  Authorization 

*  RS-232  Computer  Interface 


Breathe  new  life  into  your  "old''  repeater  controller.  Add  the  CAT- 100 
to  your  existing  system,  and  realize  the  features  of  controllers  costing 
thousands  more.  ^^^^i^Tt^i  -,.  .  *      c   i  ,^^ 

4631  N.W.  31st  Ave.  Suite  142 

COMPUTER  AUTOMATION  TECHNOLOGY  INC.    pI;Jn,"^lo5^ 
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Ask  kaboom 


Number  20  on  your  Feedback  card 


The  Tech  Answer  Man 


Micnaei  j  GBier  KB  t  UM 
^  73  Magazine 
WGECenWr 
forest  Road 
Hancock  NH  03449 

A  Fork  in  the  Road,  and  More 

Blindtolded  Painting 

Before  we  begin,  \'d  like  lo  ask  a 
favor.  Please  donl  call  me  ai  home.  I 
have  received  calis  regarding  columns 
and  con  struct  ion  projects  at  all  hours 
of  Ih©  day  and  night.  Often,  long-dis- 
tance  callers  leave  their  numbers  on 
my  answering  machine  and  e%pocl  a 
return  call  I'd  love  to  answer  each  on$, 
but  I  iust  can't  afford  it  Could  you?  U 
you  need  to  reach  me.  ihe  best  way  is 
via  7J.  They  will  forward  aJI  correspon- 
dence. Letters  of  interest  toother  read- 
ers will  get  mentJoned  here  in  the 
column,  but  l  can't  wriie  personal  let- 
lefs  back— Ifisfe's  just  too  mocti  maH. 
Thanks  for  your  undersiar^dir^g. 

Speaking  of  ititeresting  letters.  I  just 
got  one  today  from  a  young  gentleman 
named  Bob  m  California.  No  call,  last 
name  or  fetym  address.  He  says  ihal 
he  is  IB  years  otd  arid  would  like  to 
become  an  "electronics  repairman  " 
His  electronics  teacher,  however,  lold 
him  tftai  there  j$  m  demand  for  repair 
people  because  surtace-mounl  chips 
have  madt  it  too  difficult  to  change 
parts.  The  teacher  went  on  to  suggest 
that  the  students  become  engineers  \n* 
stead,  as  the  need  is  much  greater  for 
designers.  Bob  would  like  lo  know  if 
this  is  good  advice* 

Well,  Bob,  let  me  state  up  front 
that  there  is  and  probably  aiways  will 
be  plenty  of  demand  for  good  tecbni- 
clans  (the  industry  term  for  "Repair 
people").  Remember  that  for  every 
one  designer  who  creates  a  product, 
many  repair  people  will  be  required  lo 
ke^p  the  thousands  or  milllofis  of  them 
working.  Yes.  surface-mount  parts  are 
harder  to  change,  but  somebody  has  to 
6q  rt.  Further,  ncit  eveiythtng  makes 
use  of  Ihem.  Mostly,  they  are  found 
in  miniaturized  gear^  such  as  cam- 
corders, VHF/UHF  watkie  tatkies. 
portable  CO  players,  etc.  The  avefage 
home  VCR  doesn't  use  them,  or  has 
only  one  or  two^  The  same  is  true  for 
many  of  the  other  household  gadgets 
we  all  take  tor  granted.  Qf  course,  that 
may  not  always  be  the  case:  surface- 
mount  parts  will  surely  be  used  more 
and  more  in  years  to  come.  But  why  be 
afraid  of  surface  mount?  With  the  right 
soldering  tools,  it's  really  no  big  deal. 
And,  obviously,  no  one  is  going  to 
throw  a  $1000  camcorder  away  be- 
cause a  surface- mount  chip  goes  bad, 
so  they  must  be  getting  changed, 
right? 

The  question  of  which  road  to 
choose  goes  much  deeper.  Engineers 
and  technicians  do  very  different 
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things.  Engineering  concentrates  on 
the  theoretical^  It  involves  lots  of  math 
and  physics,  Jn  my  expefience.  most 
new  engineering  school  grads  have 
hardly  touched  a  transistor  or  IC  They 
know  tots  about  Fourier  transforms  and 
network  analysis,  which  is  very  useful 
stuffs  But  they  have  little  idea  how  to 
use  real  parts.  I  guess  schools  expect 
them  to  learn  the  practical  side  on  the 
job,  and  some  certainly  do^  But,  as  a 
general  rule,  engineers  spend  much 
more  time  with  a  calculator  than  wilh  a 
soldering  iron,  and  precious  few  could 
fix  their  own  VCR.  By  the  way,  engi- 
neering pays  considerably  better  than 
does  technician  work. 

Technicians,  on  the  other  hand,  are 
expected  lo  know  real  circuits  very 
well  but  often  fall  short  on  the  amount 
of  theory  they  really  need  to  do  the  job 
properly.  I've  met  some  who  barely 
knew  Ohm's  lawf  Others  didn't  know 
how  to  use  an  oscilloscope,  or  had  Httle 
concepi  of  the  relationship  between 
Ihe  time  and  frequerKV  domains,  Any- 
way.  in  the  k»ng  run  rt  ali  bo^ls  down 
to  this:  Do  what  you  entoyi  If  you 
love  getting  your  hands  m  circuits 
and.  especially,  if  you  really  enpy 
the  thnll  of  the  trotibleshooting  "hunt/ ' 
become  a  technician.  If,  on  the  other 
hand,  you  g^t  pleasure  from  math- 
ematics and  enjoy  devising  solutions 
to  new  pfobiems,  go  for  the  engineer- 
ing. And  remember,  you  can  always 
do  a  bit  of  both.  The  really  good  techs 
are  practically  engineers,  and  vice 
versa.  One  last  piece  of  advice:  Gel  a 
ham  license.  The  stuff  you'H  learn  will 
serve  you  well  no  matter  which  road 
you  choose. 

I  also  got  a  postcard  from  Paul 
W9HD,  in  which  he  admonished  me  to 
*'keep  up  with  the  times.  OM/*  lie- 
cause  I  had  wondered  whether  any- 
body had  put  a  FAX  machine  on  the  air. 
He  explains  that  the  PK-232  does  both 
WEFAX  and  "ham  FAX"  real  weir 
Gimme  a  break.  Paul.  Even  t  know 
There's  plenty  of  computer-type  FAX 
available  for  it%  ham  bands  I  was  re- 
ferring to  normal  "stick  a  document  in 
at  one  end  and  out  pops  a  copy  at  the 
other"  office-type  FAX.  As  it  turns  out, 
thafs  been  done  too.  Anyway,  Faut, 
thanks  for  writing. 

Rxing  It  Without  a  Schematic 

f^ow,  on  to  our  topic.  Last  month,  we 
were  discussing  the  fine  art  of  sche* 
matic-less  repair.  I  use  the  word  "art'' 
deliberately,  because  the  practice  just 
Isn't  an  exact  science.  You  can  dq  ev- 
erything '  right, "  yet  wind  up  four  hours 
later  every  bit  as  confused  as  when  you 
started.  Other  times,  you  may  stumble 
on  the  answer  in  five  minutes.  You  just 
never  know. 

There  are  two  levels  of  diagnoses 
you  must  make  any  time  yoii  repair 
something,  but  their  accuracy  be- 
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comes  more  critical  when  you  don*l 
have  the  diagram.  The  reason  is  sim- 
ple: It  you  get  lost,  it's  a  lot  harder  to 
find  your  way  back  again f  Like  a  cross- 
word puzzle,  a  circuit  cam  seem  very 
different  from  what  it  is  if  some  o1  the 
clues  are  missing. 

Level  One 

Th©  first  lewd  is  the  *' macro'*  level. 
Look  at  the  radio  (or  whatever)  as  a 
whole  and  try  to  decide  what  might  be 
wrong  with  it  Tve  talked  about  this 
before,  but  it  bears  further  thought. 
Sure,  il  ihe  power  supply  is  dead,  that's 
a  good  place  to  look,  to  fact ,  the  deader 
a  device  is,  the  easier  it  probably  will  be 
to  fix.  The  toughest  repairs  are  the 
obscure  ones^  Perhaps  the  display 
flashes  on  and  off,  but  only  now  and 
then.  Or  maybe  the  walkie  works,  but 
the  LOWBATTtRY  tight  never  comes  on 
when  It  should.  Or  the  audio  Is  just  a 
little  more  distorted  than  it  was  before. 
And  so  on. 

In  these  circumstances,  it  pays  to  do 
a  careful  job  of  your  detective  work.  As 
I've  said  many  times  before,  rule  out  as 
much  as  you  can,  starting  with  the  obvi- 
ous One  trick  you  can  do  tS  10  look  for 
conflicts.  If  the  receive  audio  is  poor 
but  transmit  Is  OK.  that  would  suggest 
that  the  audio  amp  might  t>e  broken.  If, 
however,  the  radio  uses  the  same  amp 
for  both  RX  and  TX,  that's  a  conflict 
Many  inexperienced  techs  will  over- 
look the  conflict  in  their  desire  to  make 
the  diagnosis.  Naturally,  that  diagnosis 
will  turn  out  to  be  wrong.  As  a  general 
rule,  if  there  is  a  conflict,  you  are  proba- 
bly looking  In  the  wrong  place.  As  the 
proverb  says,  if  the  puzzle  won't  fit 
together,  there's  probably  a  piece 
missing! 

Before  1  get  to  level  two^  Td  like  lo 
make  a  special  case  of  the  example  in 
the  previous  paragraph,  in  which  the 
display  flashes  on  and  off,  but  only  oc- 
casionally. If  you  ever  want  to  give  a 
tech  nightmares,  whisper  the  ugly 
word  "intermittent  '*  Ugh,  I  felt  a  stom- 
ach pain  just  typing  it!  Nothing  but 
nothing  induces  frustration  like  an  in- 
ter mi  lient.  It  never  acts  up  when  you 
want  it  to,  and  you  almost  never  can  be 
sure  you've  really  fixed  it 

The  worst  offenders  are  cold  solder 
ioints  on  PC  boards,  it  seems  like,  no 
matter  where  you  tap  the  board,  the 
effect  is  the  same.  In  fact,  sometimes 
the  prot>lem  seems  worse  when  you 
lap  on  the  board  far  from  the  actual  bad 
connection.  I  have  never  loond  any 
foolproof,  or  even  reasonable,  way  lo 
attack  this  sort  of  trouble:  you  just  have 
to  keep  trying.  By  the  way,  circuits 
which  act  up  only  after  the  ng  gets  hot 
are  usually  not  true  intermittents.  Ther- 
mals  are  best  found  with  a  can  of  treez* 
ing  spray.  Lei  ihe  rig  act  up.  and  then 
spray  suspected  areas  until  it  calms 
down  again.  Concentrate  on  transis- 
tors and  ICs— they  are  nearly  always 
the  culprits.  When  you  think  you've 
found  the  trouble,  go  through  the  heat- 
ing/cooling cycle  again  just  to  be  sure. 
On  rare  occasions,  I've  seen  cotd  soi- 
der  joints  behave  in  a  thermal  manner, 
so  I  always  check  ihe  connections  be- 
fore I  change  the  part. 


Level  Two 

Tve  cfigressed  a  bit  so  let's  get  back 
to  the  non-intermittent  diagnosis  pro- 
cess. Last  month  we  discussed  how  to 
recognize  various  stages.  Once  you've 
decided  to  concentrate  upon  a  particu- 
lar stage,  fiow  do  you  find  its  inputs  and 
outputs  and  start  troubieshootlng? 
Let's  took  again  ai  Ihe  vanous  stages^ 
this  time  deWing  into  their  innards. 

Power  supply  regulator;  if  its  a  tran- 
sistor fn  a  linear  regiitator.  you  should 
find  a  zener  diode  near  the  base.  I  say 
near"  because  there  could  be  some 
resistors  in  between  the  two.  Check 
that  the  voltage  appearing  on  the  zener 
is  whatever  is  specified  for  that  type  of 
zener.  Look  the  part  up  by  its  part  num- 
ber. If.  for  example,  it's  a  9-voll  zener, 
you  should  find  about  9  volts  across  it. 
Don't  worry  about  small  fractions  of  a 
volt,  but  if  it  reads  significantly  more 
than  9  volts,  it  is  open  and  shouEd  be 
replaced,  ff  there's  i&ss  than  the  rated 
voltage^  the  diode  may  be  OK.  and  si m* 
ply  may  not  be  getting  enough  voltage 
from  the  rest  of  the  circuit 

One  end  of  the  transistor,  eilher  the 
emiHef  or  the  coltector,  connects  to  the 
output  of  the  rectifier/fill ef  area,  and 
the  other  end  goes  to  the  final  filters 
and  then  feeds  the  ng.  Measure  the 
two  voltages  with  respect  to  ground.  II 
they  are  the  same  or  nearly  so.  the 
transistor  is  most  likely  shorted.  If 
there's  at  least  0.7  volts  difference^  the 
transistor  may  be  OK.  Here's  an  easy 
way  to  tell:  Kill  power,  disconnect  the 
base  and  conned  it  to  the  emitter.  Now 
turn  it  back  on.  It  the  output  disap^ 
pears,  the  transistor  is  not  shorted,  and 
is  probably  OK. 

If  there's  no  output  at  all  to  begin 
with,  check  that  there's  voltage  al  the 
input  of  the  tr  a  resistor.  If  there  is<  and 
the  base  has  something  on  it,  too,  then 
the  transistor  is  very  likely  open. 

iC  regulators  are  a  bit  trickier,  but 
they  are  just  collections  of  transistors, 
after  alL  There  will  still  be  an  input  and 
an  output,  with  some  sort  of  feedback 
from  the  output  to  an  "adjust"  termi- 
nal, which  corfesponds  to  the  base  of 
the  transislof  in  Ihe  discrete  version. 
TroubleshoDi  ihem  the  same  way. 

Switching  regulators,  which  aren't 
common  m  radio  equipment,  are  dis- 
tinguished by  pulses  at  the  transtsior 
base  or  on  one  of  the  IC  pms.  In  a  previ- 
ous column,  I  discussed  them  in  some 
detail.  Swittiilnig  regulators  in  other- 
wise Imear  supplies  are  OK  to  work  on, 
but  try  to  stay  away  from  full  switching 
power  supplies  unless  you  have  an  iso- 
lation transformer  and  really  know 
what  you* re  doing.  They  ^re  |ust  too 
dangerous  to  poke  around  in  because 
much  of  the  circuitry  is  connected  di- 
rectly to  good  or  deadly  AC  wall  power. 

In  my  June  column  I  made  th©  erro- 
neous statement  that  a  variac  could  be 
used  to  isolate  the  AC  line.  As  pointed 
out  by  Ted  WA2RGB.  a  variac  does  not 
provide  isolation  from  the  AC  line  and 
should  never  be  used  for  thai  purpose. 
Thanks  Ted  for  the  info. 

Yikes,  I  just  noticed  Tm  out  of  room 
again,  so  we'll  have  to  continue  this 
next  month.  See  you  all  then. 
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Mike  Bryce  WB8VGE 
BB25  Mayflower  NW 
Massiflon  OH  44646 

Improving  the  VFO 

Last  month  1  descnb&d  one  of  my 
personal  levorites.  a  VFO.  I'v@  be^n 
using  ttiis  circuit  for  a  very  long  trme. 
wiih  e?tcellent  results  However,  there 
is  always  room  for  improvement,  This 
month  we'll  take  a  look  at  ihe  mod/fica- 
tjons  I  made  to  tha  cirQuit 

Since  the  VFO  operates  as  long  as 
the  supply  voltage  is  connected,  using 
the  VFO  fn  a  transmitter  could  cause 
(rouble.  You  would  "hear"  the  VFO  on 
the  receiver,  which  would  mask  out  all 
but  the  strongest  signals,  Ol  course. 
thts  IS  not  what  we  want  To  tje  a  happy 
camper,  we  need  to  movt  the  VFO's 
Signal  out  of  the  range  of  hearing. 

There  are  several  ways  to  do  this. 
First,  we  could  just  remove  the  12  volts 
from  the  VFO.  But  this  could  cause  the 
VFO  to  drift  from  short-term  instability. 
Seconds  run  the  VFO  at  a  different  fre- 
quency altogether.  Too  much  trouble. 
Or  we  could  just  shift  the  VFO's 
frequency  out  of  the  way— by  far  itm 
best  bet. 

Shtff  ing  Frequency 

To  shift  the  VFO  we  can  either  add 
capacitance  or  inductance.  Either  one 
has  ihe  same  effect;  Ihe  frequency  of 
the  VFO  is  Towered.  Take  a  look  at  Fig- 
ure 1  ■  This  simple  circuit  will  lower  the 
frequency  qf  the  VFO  dy  adding  a  small 
amount  of  capacitance  to  l tie  tuned  cir^ 
cytis. 

As  Ihe  Hgyre  shows.  C4  is  a  pJslon- 
variable  tnmmer  capacitor.  I  chose  this 
type  of  capacitor  because  they're 
cheap,  easy  to  come  by.  and  very 
siable. 

Here's  how  it  works.  When  the  VFO 
is  operating  normally.  C4  is  out  ol  the 
circuit;  everything  operales  normally. 
When  the  offset  line  is  lyrned  on  by  the 
application  of  1 2  volts,  D1  Is  turned  on, 
This  connects  C4  to  the  tuned  circuits 
of  the  VFO,  adding  capacitance,  thus 
lowermg  the  VFO's  frequency.  The 
choke  keeps  RF  out  of  the  offset  cir- 
cuitry and  other  switching  systems. 
Now  why  use  a  tf immer  capacitor,  bB- 
sides  the  above  reasons?  WelL  for  one 
thing,  you  don't  have  to  use  one  if  your 
VFO  "S  only  for  a  transmitter.  Just  re- 
place the  Irimmercapacitorwtth  afixed 
capacitor  of  small  value,  such  as  4  J 
pF.  You  don't  want  to  add  loo  much;  It 
might  cause  the  oscillator  to  stop. 

As  for  the  trimmer,  when  you're 
building  a  matching  direct  conversion 
receiver  for  the  transmitter,  you  can 
use  the  free-running  VFO.  In  tact, 
you'll  T^^d  the  VFO  for  injection  to  the 
mixer.  By  using  a  variaNe  trimmer  ca- 
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pacitor,  you  can  do  a  iittle  bit  of  magic: 
transmit  offset 

Fine  Improvements 

When  the  T/R  controls  switch  over 
from  receive  to  transmit,  the  capacitor 
will  again  switch  into  the  tuned  Circuits. 
By  adjusting  this  capacitor,  we  can  pro- 
duce a  750  Hz  offset,  |usl  nght  to  keep 
from  leap-frogging  across  the  band. 

We  can  also  make  the  VFO  a  little 
better  by  removing  the  zener  diode  and 
replacing  it  with  an  outboard  regulator. 
This  simple  regulator  circuit,  shown  in 
Figure  2,  must  be  installed  away  from 
the  VFO,  We  don't  want  the  heal  gen- 
erated by  the  IC  to  affect  the  frequen- 
cy-controtling  components  of  the  VFO. 

To  heip  clamp  the  RF  voltage  and 
secure  stability,  add  a  1N914  diode 
across  the  39k  resistor  on  the  gate  of 
the2W38t9. 

The  entire  VFO  must  be  shielded- 
Use  doubte-sided  PC  board  if  neces- 
sary. It  might  not  look  too  good,  but  It 
does  work.  Since  there  is  no  PC  board 
for  the  offset  circuity,  I  used  a  small 
piece  of  perfboard,  mounting  it  as 
close  as  i  could  to  the  main  VFO  board. 
Be  sure  to  pot  the  entire  perfboard  wHh 
silicon  seafer,  as  this  will  keep  micro- 
ptionics  to  a  minimum. 

Use  feed-through  capacitors  for  Ihe 
offset  control  lines  and  for  ^  Vcc  to  Ihe 
VFO.  Shielded  cable  for  the  output 
is  also  a  good  idea.  If  you  don't  like 
messing  around  with  ihe  RG-174/Li 
cable,  shielded  microphone  cable 
works  quite  well  and  it's  a  lot  easier 
to  work  with.  Radio  Shack  sells  a  roll  for 
a  couple  of  bucks.  Another  good 
source  for  this  cable  ts  old  audio  patch 
cords.  I  always  have  a  pile  of  cabfes 
with  a  t>ad  end.  Cut  tfie  ends  off>  and 
youVe  got  a  good  start  on  some  firve 
shtelded  cable. 

Now  that  most  Of  the  electronics  of 
the  VFO  have  been  built,  here  are  a  few 
thoughts  on  the  mechanical  side,  The 
difference  between  rock-solid  tones 
and  a  warbler  can  be  traced  back  to 
mechanical  construction. 

Housing.  Drives,  and  Calibration 

I  prefer  to  use  a  small  afuminum  box 
to  hold  the  VFO,  This  box  provides 
both  shielding  and  structural  suppoft. 
Also,  it's  much  easier  to  mount  feed- 
ihrough  capacitors.  And,  unlike  PC 
board  shielding,  I  can  always  open  the 
aluminum  bojc  lo  fix  whatever  might  go 
wrong.  PC  shield  boxes  can  be  a  real 
bear  to  get  apart.  Photo  A  gives  an 
inside  view  of  the  VFO  and  the  offset 
circuit.  Notice  the  amount  of  RTS/  seal- 
er on  the  loroid. 

This  brings  us  to  the  fast  problefn 
wrth  fK)me-brewed  VFOs:  How  do  you 
get  that  velvet  smooth  tuning  of  com- 
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Figure  2.  Hemove  lh&  zener  diode  and  instaft  this  simple  regufator  circuit. 


mercial  rigs?  Well,  you  don't.  Ii's  that 
simple.  You  can  come  close,  but  you  11 
never  get  the  feel  of  a  TS-440  from  a 
home-brew  rig — unless  you  have  lots 
and  lots  of  money  to  play  with. 

A  vernier  dnve  is  a  must  In  fact,  it's 
comrTK>n  pfacttce  to  use  TWO  vernier 
drives,  one  to  turn  the  other.  Thts  al- 
lows for  very  fine  tunirtg,  t>ut  at  a  cost. 
You  can't  move  quickly  from  one  end 
of  the  band  to  the  other.  Jackson  Broth- 
ers make  the  finest  drives  around,  but 
they're  not  cheap.  The  imported 
vernier  drives  never  seemed  to  hold  up 
for  me.  And  they  always  made  my 
home*brewed  projects  Jook^  well, 
home-brewed*  Regardless,  gel  the 
best  drive  you  can. 

Calibration  is  another  problem  with  a 
homebrew  VFO.  How  do  you  know 
where  you  are?  in  my  case.  I  don*t  real- 
ly care.  I  just  adjust  the  VFO  for  the 
band  I'm  working  and  leave  it  there,  I 
adjust  the  very  low  end  for,  say,  7.025 
MHz  and  let  It  go  at  that.  When  I  tune 
up  the  band  and  1  hear  RTTY,  I  have  a 
good  fdea  I'm  near  7.080.  When  the 
CW  slows  down.  I'm  in  Novice  country. 
On  hearing  SSB  from  the  speaker^ 
guess  what?  Tm  in  the  pfione  bands. 
Now,  of  course,  this  reaily  plays  havoc 
when  you're  in  QSO  with  a  guy  who 
asks  you  to  OS  Y  up  2  kHz.  You  call  me! 
A  TOO  kHz  calibrator  with  outputs  at 
every  25  kHz  works  well.  loo.  You'il 
know  you're  at  least  25  kHz  close  to 
something! 

instead  of  my  method  of  dial  calibra- 
tion, you  can  use  a  digital  readout  from 
a  frequency  counter.  However,  Ihts 
spoils  ponabjiity  unless  you  have  a 
very  small  frequency  counter. 

The  problem  with  VFO  calibration  is 
linearity.  The  capacitor  we  use  for  tun- 


ing the  VFO  is  not  linear  from  one  end 
to  the  other;  that  is.  the  changes  in 
capacitance  are  not  1 1 near  as  you  move 
the  capacitor  through  its  range.  You 
might  end  up  with  more  capacitance  on 
one  end  than  on  the  other.  The  same 
thing  happens  with  inductofs.  Some  of 
the  frequency  spread  will  t>e  on  one 
end  of  the  dial,  while  on  the  other  end, 
it's  all  jammed  together  A  perfect  ex- 
ample of  this  occurs  in  the  old  Alda 
radios.  On  the  80  meter  band,  the  CW 
portion  had  wide  gaps  between  the  dial 
markers.  Moving  toward  the  higher 
end,  frequencies  were  piled  on  top  of 
each  other.  Instead  of  fixing  the  prob- 
lem. Alda  changed  the  symptom  They 
re-marked  their  dial  to  compensate  for 
the  rton linearity  of  the  VFO. 

There  are  two  fixes  for  this  problem . 
One,  you  can  tune  the  inductor  and  rM>l 
the  capacitor.  By  changing  the  pitch  of 
the  windings,  you  can  foot  the  tuned 
Circuits  into  thinking  they're  linear. 
Called  "permeability  tuning."  this  \B 
the  most  common  method  used  in 
analog  VFOs.  An  older  method  re- 
quired changing  the  shape  of  the  rolor 
plates  of  the  tuning  capacitor.  You 
don't  see  this  done  today,  but  you  can 
find  examples  m  the  older  shortwave 
receivers. 

Next  month  we'll  look  at  some  VXO 
circuits  I  also  have  a  special  treat  for 
the  QRP  builders  out  there.  Hint:  think 
small. 

Before  I  call  it  a  day,  this  issue  marks 
the  third  year  for  the  "QRP'^  column.  I 
want  to  thank  all  of  you  who  have  writ- 
ten me  your  comments  and  thoughts 
You're  always  welcome^  As  I  said  in  the 
first  ^ssue  way  f^ack  in  October  19B7, 
th»s  IS  your  column,  dedicated  to  the 
Jow-power  enthusiast 
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Bili  Pasternak  WAGfTF 
26 197  Robin  A ven u^ 
SaugusCAQISSO 

The  Greatest  Day  o1  My  Life! 

I  have  just  returned  from  the  most 
delightful  afternoon  of  my  I  ife  J  was  at  a 
wedding.  A  wedding  so  totally  filled 
with  the  aura  of  love  that  all  of  us  in  the 
church  could  feel  it  and  share  in  it.  The 
bhde  and  groom  have  known  one  an- 
other for  lass  than  3  year,  but  in  all  of 
my  48  years  I  have  never  seen  two 
people  who  more  fit  the  old  adage, 
"made  for  one  another." 

Why  write  about  a  wedding  in  a  ham 
radio  magazine?  Well,  the  simple  truth 
is  that  one  of  the  newtyweds  is  a  ham, 
and,  if  you  have  ever  seen  the  ARRL 
video  titled  "The  New  World  o1  Ama- 
teur RadiOp"  then  she  is  someone 
many  of  you  already  know.  Her  name 
is— or  should  I  say  that  her  name 
was^Kelly  Howard  and  at  age  19  she 
has  become  the  bride  of  Mr,  Steven 
Lenherl. 

Kelly  entered  my  life  about  four 
years  ago  when  I  was  co-producing  the 
aforementioned  ARRL  video.  We  were 
looking  for  some  youngsters  wilh  ham 
tickets  to  co-hosl  the  show  with  Roy 
Neal  KSDUE  and  one  of  those  suggest- 
ed was  a  fifteen-year-old  from  San 
Diego.  California,  with  aGenerai  Class 
ticket  and  the  callsign  N6PN  Y,  I  quickly 
became  friends  with  both  Kelly  and  her 
mother  Patty  N6LKC.  In  1988  Kehy  be- 
gan making  the  rounds  at  some  of  the 
local  ham  conventions  on  my  panel 
sessions  to  speak  about  young  people 
in  ham  radio.  In  February  of  1 989  Kelly 
came  with  Roy  Neal  K6DUE.  Frosty 
Oden  N6ENV  and  myself  to  tape  inter- 
views with  U  -S.  Senator  Barry  M ,  Gold- 
water  K7UGA.  Roy  616  the  one  on 
Goldwater's  views  on  code-free  I i cens- 
ing h  but  it  was  Kelly  who  was  able  to 
show  Barry  Gold  water  as  the  ham  who 
truly  loved  young  people  and  was  will- 
ing to  advise  them. 

You  have  probably  never  seen  that 
interview.  W  became  the  pilot  for  an 
educational  series  that  Kelly  and  I  were 
thinking  of,  but  which  never  got 
enough  funding  to  get  off  the  ground. 
We  calEed  it  "Today's  People— An  In- 
terview with  Barry  G ol d water  "  Kelly 
co-wrote  it  and  co-edited  with  me— the 
latter  on  a  rented  Betacam  edit  system 
on  my  living  room  rug!  It's  really  good 
to  show  youngsters  in  a  classroom  or 
maybe  in  recruitment  sessions  for 
young  hams.  Maybe  one  of  these  days 
I  'II  run  an  ad  and  make  copies  available 
on  VMS,  but  for  now  it  sits  in  my  collec- 
tion of  completed  video  projects  aw  sit- 
ing further  action. 

In  the  spring  of  '89,  after  she  gradu- 
ated from  high  school,  my  wife  Sharon 
invited  Kelly  to  come  and  live  with  us. 
She  was  with  us  for  about  six  months 
during  which  time  we  taped  a  second 
'Today's  Peopte"  which  we  subtitled 
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*'Mr.  Umpire."  It  was  a  one-on^ne  In* 
terview  with  a  former  major  league  um- 
pire  named  Al  Kapion.  Kelly,  who  knew 
almost  nothing  about  baseball,  was  so 
able  to  get  in -touch  with  Al's  feelings 
while  on  camera  that  Al  later  confided 
in  me  that  Kelly  was  a  far  better  inter- 
viewer than  rnosi  of  the  full-time  profes- 
sionals on  whose  shows  he  had  guest- 
ed. KeIFy  was  with  us  until  about  the 
first  of  this  year  when  she  got  her  first 
apartment  and  moved  out  on  her  own. 
It  was  at  about  this  time  that  she  joined 
the  First  Assembly  of  God  Church  of 
Burbank,  and  it  was  there  that  she  met 
the  man  who  would  become  her  mate 
for  life  this  past  July  28. 

I  have  to  tell  you  that  it  was  possibly 
the  most  emotional  moment  of  my  life 
as  I  watched  Steve  and  Kelly  vow  eter- 
nal tove  for  one  another.  I  was  awe- 
struck as  I  Eistened  to  Steve  sing  a  spe- 
cial song  of  love  to  his  new  wife  as  they 
stood  hand-in-hand  at  the  church  altar. 
Then  foflowed  their  receiving  first  Holy 
Communion  as  man  and  wife.  The 
beauty  of  these  few  precious  moments 
will  remain  with  me  until  the  end  of 
time. 

So,  why  write  about  this  wedding 
here  in  737  After  all,  it's  barefy  a  ham 
radio  related  story.  But  you  have  to  un- 
derstand that  I  never  was  blessed  with 
children  of  my  own  and  I  honestly  feel 
as  if  Kelly  was  for  me  the  daughter  I 
never  had.  And  maybe  these  are  the 
words  of  a  very  proud  "want  to  be  fa- 
ther" who  wants  to  share  this  joy  with 
you — especially  the  "you"  who  be- 
came hams  after  seeing  Kelly  at  age  1 6 
explain  our  magical  world  that  we  call 
'The  New  World  of  Amateur  Radio." 
At  19,  Kelly  I  the  young  woman  who  I  at 
times  joked  as  being  my  "honorary 
daughter/'  was  truly  a  beautiful  brideE 

Tom  McMillan  WB3HGW, 

the  Man  Who  Got  Waivers  for  the 

Handicapped 

In  June,  radio  amateurs  in  the  United 
States  learned  that  intercession  by  His 
f\/3aiesty  King  Hussein  JY1  had  lead  to 
pressure  from  the  White  House  to 
change  the  Part  97  regulations  regard- 
ing the  administration  of  Morse  code 
examinatbns  to  handicapped  appli- 
cants. 

Specifically,  the  Commission  has 
modified  Part  97  to  permit  waiving 
Morse  code  tests  for  handicapped  per- 
sons wanting  to  upgrade  from  Novice 
or  Technician  to  General.  Advanced  or 
Extra  class.  The  FCC  has  also  directed 
those  administering  Novice  exams  to 
handicapped  applicants  to  rnake  spe- 
cial provisions  in  the  testing  process  to 
include  permitting  a  handicapped  per- 
son to  copy  the  5  word  per  minute  test 
one  phrase,  sentence  or  word  al  a 
time. 

This  change  is  basically  the  result  of 
efforts  by  a  Pennsylvania  amateur  who 
has  tried  to  upgrade  for  almost  a 
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decade,  but  who  suffers  from  a  malady 
that  keeps  him  from  copying  code  at 
speeds  greater  then  6  words  per 
minute.  When  Tom  McMillan 
WB3HGW  wrote  to  JY1  asking  him  to 
intercede  he  had  no  way  of  knowing 
the  impact  that  his  letter  would  have. 
He  was  as  surprised  as  anyone ,  as  you 
will  read  in  the  one-on-one  interview 
that  follows. 

Newsline;  Tom.  how  was  it  you  took 
on  trying  to  obtain  the  waiver  system 
for  the  handicapped? 

McMillan;  I  was  originally  licensed  in 
1975.  Through  the  years  I  have  prac- 
ticed and  practiced  to  try  to  get  it  [an 
upgrade]  and  just  could  not,  I  even 
went  to  a  couple  of  neurologists,  one  of 
whom  was  an  amateur  and  I  was  told 
that  I  probably  would  not  ever  be  able 
to  copy  code  at  different  speeds. 

But  I  have  always  been  the  type  [of 
person]  thai,  when  you  told  me  that  I 
could  not  do  something  I  worked  hard- 
er to  accomplish  it.  But.  it  just  came  to 
the  point  that  E  had  to  admit  to  myself 
that  I  was  never  going  to  get  to  13 
words  per  minute. 

Newsline:  Why  is  that? 

McMillan:  I  have  epilepsy,  and  as  the 
doctor  stated  in  his  letter  to  the  FCC, 
the  medication  that  \  am  on  slows  the 
brain  action  down  even  slower.  So,  my 
doctor  wrote  the  letter  to  the  FCC. 

Newsline:  And  what  happened 
then? 

McMillan:  It  was  sometime  m  1988 
that  t  presented  the  tetter  to  the  FCC> 
but  they  were  pretty  staunch  in  their 
position  of  not  granting  exemptions,  In 
fact.  I  never  even  heard  from  them  at 
that  time-  [Even  after)  letters  thai  were 
written  on  my  behalf  from  a  VE  here  in 
Johnstown,  and  my  letters  to  the 
ARRL,  all  they  did  was  send  me  a  letter 
saying  that  they  had  turned  it  over  to 
the  Courage  Handi-Hams,  who,  in  their 
letter,  said  that  they  were  sure  that  they 
could  teach  me  the  code  somehow  so 
that  I  could  pass  the  test. 

But,  like  I  have  been  telling  the  FCC 
for  years,  it  is  not  the  test  that  is  given, 
but,  rather ,  the  speed.  The  epilepsy 
and  the  amount  of  brain  damage  I  have 
just  will  not  allow  me  to  copy  it  at  a 
faster  speed. 

Newsline:  Did  you  then  contact  the 
Handi-Hams? 

McMillan:  Not  really.  They  are  a  truly 
good  organization,  but  I  knew  that  no 
matter  what  they  presented  as  the  test, 
I  could  not  pass  it.  1  had  already  tried 
everything  that  anybody  had  ever  sug- 
gested and  probably  more.  At  that 
point  I  wrote  to  King  Hussein.  That  was 
back  in  September  of  1989. 

Newsline:  Why  go  to  someone  out- 
side the  United  States? 

McMillan;  Well,  it  seemed  as  if  every- 
thing I  had  tried  here  in  the  United 
Slates  didn't  work.  \  talked  to  the  FCC 
on  the  phone.  I  got  one  call  from  the 
FCC  on  the  phone,  I  forget  exactly  who 
it  was  from,  but  he  said  that  under  no 
circumstances  would  the  FCC  ever 
grant  a  waiver  on  the  code. 

Like  I  said^  I  probably  tried  just  about 
every  route  I  could  think  of  in  the 
states.  One  night  I  was  lying  here  try- 
ing to  think  of  what  else  I  could  do 


and  so  I  wrote  to  King  Hussein. 

Newsline:  What  happened  from  that 
point? 

McMillan:  That  was  on  September  4, 
of  1989.  He  replied  with  a  letter.  His 
'Royal  Communicator'  signed  the  first 
one  that  I  received  and  it  said  that  he 
did  write  a  letter  to  President  Bush  and 
that  he  (Hussein]  fell  that  something 
cou  id  be  do  ne .  I  n  th  e  f  i  rst  part  of  Feb  r u- 
ary  of  this  year  I  wrote  to  King  Hussein 
again  and  he  replied  and  said  that  he 
had  written  to  President  Bush  and  that 
President  Bush  had  assured  him  that 
there  would  be  some  way  that  they  [the 
government]  could  help . 

Newsline:  Did  you  expect  action  or 
did  you  feel  you  were  being  placated? 

McMillan:  I  had  heard  stories 
through  the  years  that  King  Hussein 
has  helped  other  amateurs  in  various 
ways  and  that's  why  I  wrote  to  him. 

Newsline:  Then,  were  you  surprised 
to  hear  from  him? 

McMillan:  1  figured  that  he  would  re- 
spond. Most  people  in  those  cases 
would  because  it  is  good  will  between 
the  two  countries.  He  Is  an  amateur 
and  every  so  often  he  does  go  on  20 
meters,  although  I  haven't  talked  to 
him.  I  talked  to  one  person  in  the  Royal 
Palace  in  1 988  on  1 0  meters,  but  I  have 
never  spoken  with  the  king  himself. 

Newsllfie:  Obviously  it  had  some  im- 
pact. 

Mc  Millan;  Well,  President  Bush— I 
don't  know  if  he  gave  the  letter  to  the 
State  Department,  but  I  assumed  he 
turned  King  Hussein's  letter  over  to 
them  and  requested  intervention  on 
my  part.  The  State  Department  and  the 
National  Security  Agency  were  in- 
volved. 

Newsline:  Did  they  contact  the  FCC? 

McMillan:  What  they  did  was  go  to 
the  FCC  board  [commissioners]  and 
they  had  to  get  the  approval  of  the  five 
members  in  order  to  grant  the  waivers, 
so  they  have  actually  changed  the  law. 

Newsline;  You  were  hoping  for  an 
exemption  for  yourself.  Did  you  expect 
it  to  be  across  the  board  for  all  of  the 
handicapped? 

McMillan:  !n  my  letters  I  stated  that  \ 
hoped  they  would  not  treat  it  as  a  single 
issue  because  different  people  with  dif- 
ferent handicaps  certainly  could  offer 
good  radio  service  to  various  groups 
and  handle  a  lot  0^  different  types  of 
communications.  So,  I  was  glad  to  see 
that  it  was  not  treated  as  an  isolated 
case.  They  were  changing  the  laws, 
not  only  here  in  the  states,  but  also 
internationally. 

Newsline:  Playing  devil's  advocate 
for  a  moment,  what's  to  keep  someone 
now  from  going  to  King  Hussein,  or 
Barry  Goldwater,  and  saying  that 
".,,the  FCC  is  willing  to  waive  the 
code  test,  but  I  can  pass  the  code  but 
not  the  theory.  .  /'?  What  about  theory 
test  waivers? 

McMillan:  Unfortunately,  I  did  open 
up  a  big  can  of  worms,  and  it  is  an  area 
where  the  FCC  and  its  counterparts 
throughout  the  world  are  unfortunately 
going  to  have  to  deal  with  the  situation. 

The  thing  here  is  that  anyone  who 
can  read  should  be  able  to  pass  a  writ- 
ten test,  but  where  my  argument  was  In 


regard  to  exemption  from  the  code  was 
the  brain  damage  that  I  have.  It  cannot 
be  repaired.  No  matter  what  technique 
is  used,  there  is  no  way  to  increase  the 
speed  of  my  brain  processing  it. 

Newsline:  What  about  CW? 

McMillan:  1  actually  believe  that 
there  should  be  a  code  requirement 
and  i  am  against  them  [FCC]  dropping 
the  code  as  a  requirement! 

Newsline:  Are  you  proud  of  the  fact 
that  you  have  been  abte  to  help  other 
handicapped  people  in  this  way? 

McMillan:  Yes.  I  have  been  disabled 
since  1973.  I  was  originally  hurt  in  a 
coai  mine,  t  had  my  back  broken  and 
my  spinal  cord  severed  and  I  have  suf- 
fered from  epflepsy  since  I  was  two 
years  old-  So,  I  don't  mind  fighting  for 
sofneone's  rights  whether  it  is  popular 
or  unpopular.  I  believe  that  I  was  being 
discriminated  against  because  of  my 
disability  and  i  figured  that  I  would  fight 
It  Luckily  enough  I  won,  and  I  am 
proud  that  I  am  the  first  one  to  get  it 
done^  It  is  really  a  shame  that  I  had  to 
go  outside  of  the  country  to  someone 
like  King  Hussein,  but  that  was  just  one 
more  avenue  I  had  to  try.  And,  it 
worked, 

Newsiirte:  Is  upgrading  next  for  you? 

McMillan:  1  would  iike  to  eventually 
get  my  Extra  Class  license.  I  have  the 
applications  and  everything  here  to 
join  MARS.  I  have  a  son  in  the  Navy 
and  a  nephew  in  the  Army,  so  once  I 
get  my  General  class  license  I  will  join 
the  MARS  net. 

Newsline:  I  understand  you  are  al- 


ready a  net  control  station  and  have 
been  honored  by  your  radio  club. 

McMfilan:  In  Apritof  1988.  the  Hilltop 
Repeater  Association  honored  me  with 
a  plaque  for  dedication  as  a  control 
operator  on  our  Sunday  evening  net.  I 
ran  the  net  for  about  two-and-a-half 
years,  and  I  have  been  a  [repeater] 
control  operator  for  about  the  same 
amount  of  time. 

Newsline:  Earlier  you  said  you  favor 
a  code  requirement,  What  do  you  think 
about  the  proposed  no-code  license? 


It  is  hard  to  say  what  the  FCC  is  doing. 
You  don't  know  for  sure  because  you 
get  too  many  interpetations.  I  guess  we 
are  really  going  to  have  to  wait  till  they 
come  down  to  it  in  the  [ast  draft. 

FLASH:  As  we  are  completing  this 
article  on  Friday,  July  13,  the  United 
States  Senate  passed  and  sent  on  to 
the  president  for  his  signature  the 
omnibus  "Americans  in  Disabilities 
Act  of  1990."  The  house  of  Represen- 
tatives had  previously  passed  an  al- 
most  identical  bilf  and  President  Bush 
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a  code  requirement ,  , 
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McMiilan;  Anybody  with  any  intelli- 
gence should  be  able  to  pass  the  test  at 
5  words  per  minute.  So,  I  can't  see 
them  (the  FCC]  granting  a  waiver  from 
the  code  on  this  code  less  license  while 
giving  them  all  the  privileges  of  a 
Novice  and  a  Technician  class  license 
invoice. 

If  they  go  with  a  codeless  license, 
meaning  totally  codeless  and  including 
10  meter  voice  privileges,  they  wili  cre- 
ate a  big  problem  with  people  who 
have  run  GB  for  years — run  power  and 
run  it  illegally— because  it'll  make  it 
easier  for  them  to  get  a  Novice  or  Tech- 
nician class  license. 


has  promised  to  sign  it  into  law  as  soon 
as  it  arrives  on  his  White  House  office 
desk.  The  bill  directs  the  public  and 
private  sectors  to  make  sweeping  ac- 
commodations for  the  nation's  several 
million  disabled  citizens,  and  does  this 
with  the  force  of  federal  law.  Peyton 
Moncure,  another  individual  who  has 
been  a  moving  force  behind  abolishing 
all  Morse  code  testing  for  handicapped 
applicants  for  amateur  radio  licenses, 
has  vowed  to  use  the  terms  of  the  act  in 
court  to  achieve  this  goal  before  the 
end  of  1990.  My  friend  Steve  Bauer 
KC0HF.  himself  visually  handicapped, 
interviewed  Peyton  Moncure  for  the 


p re-net  audio  for  the  July  22nd  No- 
Code  National  Teleconference  radio 
net.  With  the  next  move  in  this  story 
really  up  to  Moncure,  I  have  decided  to 
continue  this  series  and  will  bring  you 
that  interview  next  month. 

Richard  Burtons-Chapter  Twd 

As  we  noted  in  our  last  column,  for* 
mer  ham  Richard  Burton  was  arrested 
last  spring  and  charged  with  three 
counts  of  operating  a  radio  transmitter 
without  a  license.  This  was  not  Bur* 
ton's  first  brush  with  the  FCC  over  ham 
radio  matters.  He  had  his  license  lifted 
almost  a  decade  ago  over  other  regula- 
tory vFolations.  He  was  eventually 
charged  with  a  misdemeanor  of  operat- 
ing without  a  license  when  he  refused 
to  go  off  Ehe  air  after  receiving  an  FCC 
order  to  do  so.  He  served  seven 
months  in  prison  and  several  years  on 
probation.  According  to  the  FCC,  he 
apparently  didn*t  learn  his  lesson. 

As  we  said,  Burton  was  arrested 
again  last  spring,  but  this  time  the 
charges  were  of  a  felony  nature.  Bur- 
ton protested  his  innocence,  but  the 
evidence  was  apparently  overwhelm- 
ing against  him  on  one  count  of  the 
indictment.  At  t:52  POT  on  July  20, 
1990  a  jury  sitting  in  federal  court  in 
Los  Angeles  convicted  Richard  Burton 
of  one  count  of  operating  a  radio  trans* 
mitter  without  a  license.  The  former 
WB6JAC  now  faces  a  possible  fine  of 
up  to  $100,000  and/or  up  to  two  years 
in  federal  detention.  Sentencing  is 
scheduled  for  October  1 
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call  sign  whan  joaaing  on      '*V^ice  Beacon  rolatiria  ^£3^; 


Includes:  Interface, 
disk,  cables,  Manual 


Uitra  Options 


Add  riyp(e)c  tel.  Remote  Base  con- 
trol &  3  way  patch „TLCN..  $159.95 
Externa]  relays;  3  DPDT  refays  +5 
Open  Coi.  Trans.  Sw,..XS  6.4^9-^5 
*Rotor  control  D.C.  to  digital  display 
&.  Voice:  forEill  rotors. ...HM1  ...$59.95 
*2  Voice  Meters  &  2  Alarm  Inputs; 
8  ReJay  On^Off  Cor^lrol..PK3.Sl59.95 
'Reprogram  &  Control  v\a  Packet; 
P^ackfjS  to  Voice  B.B.S  PK1-,.$B9.95 


'C64  &  1541  iSV.Switching  supply^ 

crystal  controlled  ,.,DCPS...S123SS 
'Digital  Voice  Rec/PB  32  or  64  $&c. 
voice  Mailbox  &  ID  TalLDVM  $179.95 
^Manual  (REFUNDED)  MN1..$  20,00 


m 


Mini 
Cat 

Allows  H.T  to  scan  100 
Channels  &  programs 

H.T.  for  lield  irsei  Digital  "S" 
Meterj  camment  fields;  auto 
resume  &  delay;  Scan  Lock- 
outs; Loads  FT727  in  1 5  sec. 

Hardware,  cables.  &  disk 
included  for  C64  or  IBM 


Model  727       $49.95 


AUDIO  BLASTER 


expansion  4  relay  option 


TSDO 


I  Bins 


3,111 


II 

49ll|| 


□UAO 


8/20  V  a  audio  in;  Field  Pro- 
gram 50,000  Codes;  Mom,  a 
Latcfiing;  DPDTRefay;  Wrong 
digit  reset;  LED  for  dtgft valid  & 
latch;  inc.  24  Pin  connector 
QUAD  option  adds:  four  2 
Amp.  relays;  5  dtgtt  master 
on/off  control  for  each  relay. 


TSDQ  $89.93  QUAD  $99.95 


jTJiiimn 

Use  w]th  al    eonTpUfers 
Decoder  ^£  touch  tones 
Includes  Basii^  prc»gram 


DAP    $99.95 


l2VDltC64 
SWtTCHEfi 


^Ti 


I' 


Crystal  60Hz 
&VAC  SV,  3A, 


IC02;(J4-3AT-  FT'7?7;4t1; 

209;  470^  73i2^;  U16;  TH^ 
<'-jui  I  nature  Audia  Anp. 

Module  installs  inside  all  H.7'^^ 


1  watt  audio  amp  I  When  it  needs 

to  be  loud!  Installs  In  15  IVIin.  Used  by 

police,  It  re  I 


Model  AB 15  $24.95 


EHGINEERING  CONSULTING 
5B3  CANDLEWOOD  ST. 
BREAj  CA.  92621 
TELEPHONE:  714-671 -2O09 
FAX:  714-255-9984 


Wo  iaceept;  C.O.D.'s 
MasterCjard,VISA,Disc 
AMERICAN  EXPRESS 

*addS4.00  S,H  U.S.A. 


+Ca. 


residents  add  6% 


DC  PS  $129.95 


Diaital  Voice  Recorder 


^Re-cords  32  or  64  S^t. 
studio  quality  audio 
*Use  for  auto  CQ,  ID 
tall,  Mailbox,  Local  or 
logic  control;  Up  to  1B 
^ 4  5"    ^      setecta  b I  e  messa  ges! 

[ncludes:  1  Watt^udio  amp;1  Meg  RAMr 
MIc  &.  Spkr  Jacks,  vol.  control;  Req.  9  to 
12V;  Interfaces  to  Ultra  Com  Sh^oK  B4 
Ver  8.0;  Provides  Digltai  Voice  CQ.  ID 
lailt  Maiibox,  buHetins 


DVKT    $t79,9S 


Amateur  Software 

for  the 
Commodore  User 


HRT-1 


ART-1 :  A  complete  interface  system  for  send 
and  receive  on  CW,  RTTY  (Baudot  &  ASCfl)  and 
AMTOfl,  for  us©  with  ttie  Commodore  64/128 
computer.  Operating  program  on  disk  included. 

$199.00 


AlR-1 1:  A  compiete  interface  system  for  send 
and  rec©Fveon  CW,  RTTY{Baudota  ASCfl)and 
AMTOR,  for  use  with  Commodore  VIC  20. 
Operating  program  in  ROM. 

$99.95 


SWL:  A  receive  only  canridge  for  CW,  HTTV 
(Baudot  &  ASCII)  for  use  wFtti  Commodore  €4^ 
1 28,  Opemting  program  in  ROM. 

$69,95 


AIRDISK:  An  air  1  type  op- 
erating program  for  use  with 
yojf  Interface  iiardware.  8oth 
ViC-20  and  C64/128  programs 
on  one  disk.  $39.95 

A I R'  RO  M :  Cartrl  dge  version 
of  AIRDJSK  forC64/l£e  only. 

MORSE 
COACH 


MORSE  COACH:  a  complete  teaching 
and  testing  program  for  learning  the  Morse 
code  in  a  cartridge. 

For  C  64  or  C 129.  $49.95 

VEC  SPECIAL  $39.95 


G  AND  G     ELECTnONICS 


OF  MARYLAND 


8524  DAKOTA  DRIVE,    GAriHERSBURG,  MD    20877 

{301)  258-7373 


\.     V        J 


Ky, 


n 


CIRCLE  372  ON  READER  SERVICE  CARD 


Number  22  on  your  Feedback  card 


Above  and  Below  2  Meters 


Know  what  you're  hearing. 


by  Chuck  GysiN2DUP 


If  you've  bought  a  new  2  meter  rig 
in  the  past  couple  of  year&, 

chances  are  the  radio  has  more  capa- 
bility than  you  realize.  While  you* re 
driving  down  the  interstate  rag- 
chewing  wilh  the  gang  on  the  re- 
peater, it  might  pay  lo  check  out  ihe 
action  on  the  rest  of  ihc  VHF  spec- 
trum your  radio  can  receive. 

What  Are  You  Missing? 

Almost  all  new  2  nneter  mobile  and 
hand-held  radios  are  capable  of  tun- 
ing in  the  138-144  and  148-174 
MHz  bands  above  and  below  the  2 
meter  amateur  allocations.  But  un- 
less you  have  an  idea  of  what  lurki> 
beyond  the  boundaries  of  our 
beloved  2  meter  band,  you  may  not 
know  what  you're  stumbling  on. 
Any  ham  with  a  2  meter  rig  thai  can 
tune  in  !  38- 1 74  MHz  can  eavesdrop 
on  a  host  of  radio  users,  including  the  local 
police,  fire  departments,  the  military,  lovir 
trucks  (after  making  the  patch,  make  sure  the 
htKik's  en  route),  mobile  phones,  marine 
channels,  the  FBI,  the  Secret  Service,  and 
even  the  good  oV  FCC. 

Wc1t  take  a  took  at  the  spectrum  surround- 
ing 2  meters  and  see  what  you  might  tunc  into 
the  next  time  someone's  making  a  long-wind- 
ed phone  patch  while  you're  sitting  in  rush 
hour  traffic.  Commercial  users  usuiilly  have 
15  kHz  spacing  between  channels,  while  the 
federal  government  most  often  uses  12.5  or 
25  kH?.  channel  spacing. 

Military  Bands 

First  of  alL  the  138-144  and  148-150  MH^ 
bands  are  used  almost  exclusively  by  the  mili- 
tary. If  ytm  can  scan  down  to  the  136-138 

MH/  band,  you  might  stumble  across  some 
saiellites  sending  weather  pictures  and  the 
like  back  to  earth.  Types  of  militar)'  activities 
you  can  hear  would  be  military  police,  ,securi- 
ly  police^  war  games,  medical  unit.s,  tire* 
crash  crews,  fueling  operations,  phone  patch- 
es by  the  brass,  etc.  In  fact,  you'll  probably 
hear  MARS  operations  just  above  and  below 
2  meters,  which  you  can  recognize  by  the 
distinguished  callsigns  MARS  stations  use. 

Several  Navy  and  Marine  Corps  installa- 
tions use  140. 100  as  a  crash  net  frequency.  In 
addition,  the  next  time  someone  accidentally 
sets  off  an  emergency  locating  transmitter 
(ELT)  beacon  in  their  garage  on  12L500, 
you1l  probably  hear  Civil  Air  Patrol  units 
DFing  the  signal  on  148 J 50  (repeater  out- 
put) or  143.900,  the  repeater's  input  fre- 
quency. 
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Photo  A.  Nearly  100  ponable  pack  sets  are  in  service  ai  the 
Santa  Fe  Railway's  computerized  car  classification  yard  ai 
Barstow.  (Counesy  of  the  Santa  Fe  Raih'ay^f 


Mir  Downlink 

One  popular  frequency  you  should  defi- 
nitely give  a  listen  for  is  143.625,  the  down- 
link frequency  cosmonauts  use  aboard  the 
Soviet  M/rorbiting  space  station.  You  can  hear 
the  cosmonauts  easily  with  a  handheld  if  they 
are  communicating  with  a  ground  station  while 
passing  within  range  of  North  America. 

On  the  Road  Frequencies 

From  the  military  bands,  we  move  right 
along  where  youUl  find  low  trucks  and  auto 
clubs  in  a  band  of  1 1  frequencies  from 
150.815  to  150.965,  Then  there  are  10  fre- 
quencies from  150.995  to  15LI30  used  for 
highway  maintenance.  This  can  range  from 
your  town's  road  department  to  maintenance 
and  highway  patrol  units  on  toll  roads. 
Foresir>  conversation  channels,  used  by  park 
rangers,  fish  aiKl  game  wardens,  environ- 
mental quality  and  response  units,  and 
marine  police,  can  be  found  from  15 L 145  to 
15L475. 

Large-scale  construction  firms  as  well  as 
farming  use  a  band  from  1 5 1 .490  to  1 5 1 .  595  * 
The  frequency  of  151.505  is  reser\^ed  for 
itinerant  use  and  might  be  heard  on  job  sites. 
Another  itinerant  frequency,  151.625.  is  a 
catch-all  channel  for  businesses,  especially 
those  that  move  about  from  city  to  city. 

Mobile  Phone,  Construction  and 
Movie  Crews 

Although  the  Electronic  Communications 
Privacy  Act  prohibits  the  actual  monitoring 
of  voice  paging  and  mobile  telephone  calls, 
who's  toieU  if  you  stumble  across  such  com- 


munications in  the   152.030  to 

152.240  and  152.510  to  152.840 
bands?  In  between,  you  can  hear  taxi 
dispatchers  on  152.270  to  152.450 
(with  the  cabs  transmitting  on 
157.530  to  157.710). 

Frequencies  from  152.870  to 
153.725  arc  used  by  motion  picture 
crews,  heavy  construction  (includ- 
ing fuel  oil  delivery),  manufacturers, 
logging  and  paper  mills,  |>etroleum 
production,  and  power  and  water 
utilities. 

The  '^Public  Safety  Band" 

The  police,  fire  departmeni.  am- 
bulances, hospitals,  vciennarians, 
school  buses  and  other  municipal 
services,  use  the  153,740  to  156.030 
band.  Some  channels  can  be  used 
by  an\  local  government,  while  oth- 
ers are  allocated  specifically  for  po- 
lice  or  fire  communications,  A  few  business 
band  channels  are  tucked  in  here,  too.  from 
154.515  to  154.625.  Two  such  channels* 
154.570  and  154.600  are  low-power,  2  watt 
channels  for  business  and  other  purposes, 
including  the  order  boards  for  drive-throughs 
at  McDonalds  across  the  country.  The  next 
time  you  drive  through  for  a  Big  Mac,  you 
can  listen  to  yourself  order. 

Police  Emergency  Channel 

Another  frequency  of  note  is  155,475.  the 
nationwide  police  emergency  channel  typi- 
cally used  for  mutual  aid. 

You'll  find  more  highway  maintenance 
channels  from  156.045  to  156*240.  There  is 
no  standard  for  repealer  pairs  for  commercial 
users.  Thus,  a  1 56  MHz  channel  may  be  used 
as  a  repeater  input  in  one  area,  while  the  same 
frcquenc>  may  be  used  as  an  output  some- 
where else.  It  is  not  uncommon  for  repeaters 
to  bring  up  other  repeaters  if  the  same  CTCSS 
tones  are  in  use. 

Marine  Band 

The  marine  band  nins  from  156.275  to 
157.425.  Channel  16,  156.800,  is  the  distress 
and  calling  frequency,  while  the  Coast  Guard 
uses  157.050  to  157.175.  You  can  hear  tele- 
phone calls  from  marine  users  on  the  output 
frequencies  of  16 1.800  to  162.000.  Typically 
one  or  two  channels  are  assigned  to  a  given 
area.  Vessels  are  paged  for  phone  calls  on 
156,800. 

Utilities*  Heaw  Construction,  smd  Industrv 

Some  more  tow  truck  channels  run  from 
157.470  to  157,5 15 »  while  water  and  power 


uiilidesuse  158. 130 lo  158.265.  Manufactur- 
ers, heavy  construction,  forest  products,  and 
petroleum  production  use  up  1S8.280  to 
158.445. 

Police  and  local  government  channels  at 
well  as  highway  maintenance  frequencies  run 
from  158*730  lo  159.210,  with  forestry  con- 
servation and  environmental  units  operating 
from  159.225  to  159.465. 

Trucking  companies  and  armored  cars 
use  159.495  to  160.200.  And  if  you're  a 
railroad  buff,  try  tuning  in  160215  to 
161,565,  Here  you*li  find  road  and  yard 
channels  as  well  as  talking  hotbox  detectors 
and  railroad  police.  If  it's  on  the  rails,  it's 
using  radios. 

News  and  TV 

And  if  you  want  to  keep  on  top  of  what  your 
favorite  TV  or  radio  station  is  up  to,  try 
tuning  tn  161.640  to  161.760,  This  is  where 
you'll  find  live  remotes,  traffic  helicopters, 
news  crews,  and  cues  to  reporters.  Addition- 
al frequencies  include  166,250  and  170J50# 
except  within  a  1 50  mile  radius  of  New  York 
City,  where  they're  used  for  fire  depan- 
menis. 

If  you  want  to  hear  what  your  local  news- 
paper is  up  to  or  where  your  newjipaper 
carrier  is^  iry  173.225  to  173.375.  Some 
water  and  power  utility  frequencies  fall 
between  the  newspaper  frequencies. 

Federal  Directory 

Last  is  a  band  of  intrigue,  the  162-174 
MHz  federal  band.  Here  you'll  find  secret 
agents,  the  military,  park  rangers,  investiga- 
tors, and  tax  collectors.  Here's  a  look  ai  how 
the  band  is  roughly  broken  up  for  various 
agencies: 

FBI—  162.6375  to  162.7875,  repeater  out- 
puts; 163.825  to  164.550,  repeater  outputs; 
167.150  to  167.7875,  repealer  inputs  and 
simplex  operations.  Every  FBI  field  office 
uses  167.5625  as  Channel  4  on  a  nationwide 
basis  for  coordination.  The  static  you  may 
hear  on  these  channels  is  Digital  Voice  Pro- 
tection scrambling. 

Secret  Servirr— While  this  agency  is 
charged  with  dignitary  protection,  ihey  also 
chase  counterfeiters.  Try  the  following 
popular  frequencies:  165.7875,  Channel 
Baker;  165.375,  Charlie,  command  post 
channel;  165.2125,  Mike;  167.025.  Nov- 
ember, White  House  Advance  Team  sec- 
ondary; 164.8875,  Oscar»  motorcades; 
164.400,  Papa,  counterfeit  operations; 
166.700,  Quebec,  While  House  staff; 
166.5125,  Sierra,  presidential  protection, 
White  House  Advance  Team  primary; 
164.650,  Tango;  166.4625,  X-ray*  Treasury 
Depanment  common  channel;  162.6875, 
Yankee,  on-site  phone  patch  input;  and 
171 .2875,  Zulu,  on-site  phone  patch  output. 
Code  names  are  used  by  agents  to  refer  to 
protectees,  i.e.,  Reagan  was  '* Rawhide" 
while  Bush  is  *TimberwoUV" 

FCC— The  Federal  Communications 
Commission  uses  167.050  as  a  repeater 
output  (input  on  172.800)  nationwide,  as 
well  as  for  simplex  communications.  This 
is  a  fiin  one  to  keep  an  ear  on.  But  if  you 


hear  units  on  the  input  frequency,  watch 
out! 

Gmofm—Ch&zk  165.2375  and  165.4625 
at  ports  and  airports. 

Bureau  of  Alcohol,  Tobacco  and  Firearms 
—  This  catch-all  agency  deals  with  smugglers 
and  can  be  heard  on  the  following  channels: 
165.2875,  166.5375,  166.4625  (Treasufy 
common)  and  165.9125. 

US  Marshal *s  Service-— Check  out 
163,200, 164.600,  and  162.7125. 

IRS—Goi  taxes  due?  Keep  an  ear  on 
165.950  for  criminal  investigations.  In  addi- 
tion. 166.000  and  167. 100  are  used  for  inter- 
nal affairs. 

Immigration  and  Nuiuralization  Service^ 
These  units  not  only  keep  an  eye  on  the  bor- 
der, they  also  roam  cities  looking  for  illegal 
aliens.  Listen  to  162.825  and  163.625  to 
163.675. 

Gen  era!  Services  A  dn  i  in  istra  tion  —  Th  i  s 
agency  primarily  uses  radios  tor  protective 
details  in  federal  buildings.  VHF  channels 
include  those  from  163.0625  to  163.175. 

US  Army  Corps  of  Engineers— ^'h^thcr 
designing  a  dam  or  rerouting  a  stream,  the 
Corps  uses  163.4125  and  163.4375. 

Federal  prisons— Guurds  use  170,875  and 
170.975, 

Military-  You  can  hear  operations  on  the 
following  bands:  163.4625  to  163.600, 
164.000  to  164.200,  164.500  to  164.600, 
165.000  to  165 J 875.  and  173.4125  to 
173.5875,  Army,  Air  Force,  Navy,  Marine 
Corps,  and  Coast  Guard  units  use  these  fre- 
quencies. 

Naiional parks — Rangers  and  support  staff 
use  the  following:  164.4125  to  164.475, 
164.725  to  164.800,  165.000  to  165.1875, 
166.325  to  166  J50,  and  166.725  to  166.975. 
Coast  Gw^arrf— While  165.2625  is  used  for 
communications,  you  can  hear  marine  Chan- 
nel 16  links  on  165.3125  and  171.3375. 
Channel  16  is  the  input  and  the  Coast  Guard 
frequency  repeats  every  thing  it  hears  on  the 
channel. 

Environmental  Protection  Agency —  You 
can  hear  EPA  staffers  and  helicopters  on 
165.4125- 

Federal  Aviation  Administration —  FAA 
units  use  169.250  to  169,375,  Also  of  note 
is  165.750,  which  National  Transportation 
Safety  Board  air  crash  investigators  use. 

Posted  Service —  You  can  hciir  postal  trucks 
and  investigators  on  various  frequencies  in 
the  164.  169,  and  170  MHz  ranges. 

While  this  list  for  federal  agencies  is  not 
meant  to  be  inclusive*  it  is  a  basic  look  at  how 
the  US  government  divvies  up  its  share  of  the 
spectrum. 

Scanner  directories  are  a  good  source  of 
information  for  finding  additional  frequen- 
cies that  may  be  within  range  of  your  2  meter 
rig's  receive  capability.  And  don't  forget  to 
keep  an  eye  in  the  rearview  mirror  while  you 
monitor  those  top-secret  agcms  as  they  close 
in  on  their  target, 


Yau  can  reach  Chuck  Gysi  N2DUP  at  Scan 
Communications  Co..  P.O.  Box  974 ^ 
Burlington  lA  52601-0974, 


SCAN 


&m 


^S'* 


'•^t^--^^ 


® 


FOR  KENWOOD 

Add  both  a  one  finger  tuning 
hole,  pfusdisplayyour  call  sign 
on  your  knob.    For  Kenwood 
TS-140S,  TS-440S.TS-68QS. 
Mail  $6,00*  to; 

HAM  IT  UP 

P.O,  BOX  779 

LOMPOC,  CA  93438 

'Includes  oH  shipping,  hondlmg,  &  taxes. 

CIRCLE  1 1 1  ON  REAOEf?  SERVICE  CAltD 


PRESENTINC  THE 
RA8  — 2UWB 

EHJHT  El£MENTS.  TWO  METERS.  ULTRA  WIDE  BANDWIOtH 
TM£  PERFECT  MATE  FOfl  ¥00R  ALL  MODE  Tfl  AMSCCTVEft 


MMMRAfl-aUWB 


/ 


ELECTRICAL  SPECIBCAIIQI^ 
Gain  1 3  3  <fei  *  /  -  25 

E-Pisne  beamwicRh  40  dag 

>  4  MH/ 

-20clS> 
14  5dB 


istE-Rane 

tsf  H  Rane 

SWR         <  1  5  1 


?441S140MH2 


$84.95 


UeCHAMlCALSI^ClFiaiTIOilS: 

Le'ngtH  11  ft    9m 

Slajntsss  Steal  han|«raf9 

Mrtsi  up  H0 1  >V' diafTwfer 

Wind  survmral  .  -     90  t  MPH 

Aluminym:  606t  T-S 
Element  Ins^tators:  BlacK  Dolrin 

Caax  canrreclor   N-type 
Weight  3.5  tb 


ALSO  A V-A I LABLE 

PQ1  !-HM.  PO 15-1 44,  F02243S,  ^025^32.  F03i3-432,  FOie-?20  FQI 1  ^D 
PO WE R  01  ^ I DE HS       ....  F022-433  AT V  .       .      .  STACKING  F RAM ^5 

Wa  sjppEy  Hidte  hand  id  rincf  pfrrfs  t&r  H>9  homp  tnuildor 

iM"  Dalrin  iii<tijla|Drs  $9,5Q/5D,  U4'Siair)a£is  kM-p6i3$B  75/^50 

Ma  $:i  UPS  e^H  Iweach  anlenna  S&  Wtfsl  tii  rr^  MJulsslqpi 

PA  ^aidsnta  add  €%  £lale  sate^  tax 
S£ND_FP^  Oun  MEW  CATAiQG  TODAY 

nUTLAN&AT^^AYS 

1703  Warren  St.     •     Hew  Cumbertand.  PA  17070 

^717^74-5298     7-10  P,M.  EST 

[}«d^r  itut«ilri*s  At*  invHta. 


CIRCLE  71  ON  REA£>£f!  &ERVIC€CARO 


Grid  Dip  Oscillator 


AN/PRM-10 

Freqaency  Coverage  2-400  MHz 
Can  B«  Used  As  An  Absorption  Wave  Meter 
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$75.00   ^  Shipping 
M«nutl  Rtprfnl  Available 
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'Osc. -01  ode"  Switch 
'Mod-CW'SwIleh 
'Tunifto"Knob 
MtlarAdJu&t'KftDb 
'E%\  MekI  "JkK 
Pttantia"  Jack 
Lrno  Fuse"' 


9.  "Spare  Fysfl" 

10.  2-5  MC  OsuKJaaor  Coil  Alfty 

11.  S-10  MC  Oselllatof  Coil  Asiy 
12. 10-22  MQ  Oscillator  Coll  Aaiy 

13.  2245  MC  OackllBttirCAll  ASAy 

1 4 .  45-1 OO  htC  Osc  i  I  IctOHT  CoKl  An  mf 

15.  100-250  MCCiEdEJilor  Coil  A isv 
IS.  250-*0OMCOi^q,iNi!of  Coil  AF.r.v 
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Number  23  on  your  Feedback  card 


Above  AND  beyond 

VHF and  Above  Operation 


C.L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake 
Sarj  Diego  CABZt  19 

The  1 00  MHz 
Overtone  Oscillator 

Last  monlh  t  covered  a  temperature 
control  circuit  that  coLild  bt  used  for 
a  crystal  oven  control  circuit.  This 
month  the  topic  is  a  crystal  oscillator 
circuit  I  used  in  conjunction  with  the 
temperature  control  circuit  The  cir- 
cuits were  built  to  supply  a  reference 
frequency  for  control  of  a  6  GHz  mi- 
crowave  brick  oscillator.  The  bricks 
normally  require  an  oscilfator  in  the  90 
to  t08  MHz  range,  with  some  toler- 
ances for  off-frequency  operation.  The 
oscillator  circuit  shown  here  will  work 
from  90  to  110  MHz,  and  you  can  use  it 
with  any  brick  that  requires  an  external 
oscillator 

Brick  oscillators  normally  come  with 
an  internal  cry  slat  circylt,  but  recent 
surpius  Items  do  not  have  th^s  feature. 
I  picked  up  quite  a  law  brand-new 
6  GHz  bricks,  and  presume  others 
did  as  welt.  Additionally,  I  have  just 
received  some  information  about 
a  large  quantity  of  surplus  high  pow- 
er (10W)  6  GHz  equipment,  and 
I've  written  for  details.  I'll  pass  them 
on  as  soon  as  I  receive  them.  It's  pos- 
sible that  the  circuits  might  be  adapt- 
able to,  or  even  describe  part  of,  the 
system. 

The  schematic  diagram  of  a  stan- 
dard internal  oscillator  was  developed 
by  reverse  erigineering.  While  other 
circuits  are  available  that  wo u id  work, 
we  want  one  circuit  and  one  set  of 
specifications  for  a  standard  crystal 
Crystals  coutd  then  be  ordered  from 
multiple  sources,  making  reproducibili- 
ty and  frequency  tolerances  as  close 
as  possible.  By  etiminaling  the  wobble 
in  the  main  wheel,  we  can  hold  fre' 
quency  tolerances  and  stability  to  an 
acceptable  level.  The  International 
Crystal  Co.  specification  is  #5851 32  for 
a  MS-54XOL  (Frequency  West)  type  of 
brick  oscillator. 

Temperature  Control 

The  oscillator  is  constructed  on  a 
postage-stamp  size  PC  board.  Con- 
sulting the  parts  layout,  I  drilled 
and  reamed  all  holes  for  direct  con- 
nection. J  didn't  have  time  to  put  a 
circuit  board  together  for  this  project. 
See  Figure  1,  the  suggested  layout. 
The  small  size  of  the  circuit  was  not 
done  to  get  you  to  work  with  micro- 
miniature parts,  but  to  minimize  the  ef- 
fects of  temperature  The  smaller  the 
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mass  of  the  box,  the  easier  it  is  to  con- 
troi  the  temperature,  I  searched  for  a 
suitable  small  container  and  could  not 
find  anything  I  deemed  acceptable  un- 
til I  r*oticed  that  a  short  section  of  wave- 
guide could  enclose  the  entire  oscilla* 
tor  circuit. 

Each  end  of  the  waveguide  is  closed 
off  with  a  plate  of  scrap  brass.  On 
one  end,  t  soldered  the  plate  to  the 
waveguide,  closing  it  off.  Carefully 
holding  it  in  position,  t  attached 
the  other  end  to  the  PC  board  by  the 
component  leads.  See  the  construc- 
tion details  in  Figure  2  J  slid  the  oscilla- 
tor into  the  waveguide,  with  a  smalt 
piece  of  Mylar™  as  insulation  to  prevent 
shorts.  I  didn't  solder  the  power  feed 
end  of  the  waveguide;  the  circuit  itself 
makes  a  close  fit.  Also,  covering  the 
entire  assembly  with  a  layer  of  styro- 
foam  holds  t lie  unit  together  and  gives 
excellent  thermal  insulation  to  the 
heater  circuit,  Three  connections  are 
mounted  on  the  end  plate:  1 .  DC  pow* 
er,  2.  capacitance  adjustment,  and  3. 
coax  RFout.  Leads  run  out  through  the 
foam  insulation. 

The  crystal  oscillator,  being  small^ 
is  supported  quite  well,  even  rigidtyp 
by  the  component  leads.  Usually  the 
circuits  I  construct  are  quite  large,  to 
accommodate  surplus  and  junk  box 
components.  This  oscillator  is  the  ex- 
ception .  But  don't  9et  me  wrong;  this  is 
not  the  only  possible  arrangement  of 
parts.  The  prototype  was  much  larger 
and  It  worked  well.  You  can  change  the 
layout  if  you  wish.  Just  keep  the  crystal 
leads  reasonably  short,  and  the  modifi- 
cations should  be  just  f  ir^e. 

Transistors,  Resistors, 
and  Coils 

The  transistors  I  used  were  2N930 
(NPN),  but  you  c^r\  use  any  good  UHF 
type.  If  you  plan  to  enclose  the  oscilla- 
tor in  a  waveguide  oven,  you  will  need  a 
TO-1 8  case  to  fit  the  PC  board.  This  is  a 
small  metal-cased  transistor  about  3/ 
1 6-inch  in  diameter.  The  other  compo- 
nents are  standard  V^-watt  resistors 
and  a  mixture  of  mica  and  CK-05  ce- 
ramic capacitors.  The  RF  chokes  were 
home-brewed  using  1  megohm,  Va- 
watt  resistors  for  the  RFC  forms.  Any 
high  value  will  do.  They  showed  a  good 
Q,  about  35  as  I  recall. 

Don't  use  the  inexpensive,  imported 
resistors  for  the  RFCs,  since  they  don't 
have  a  flat  tubular  design.  They  will 
work,  but  winding  the  coil  over  a  curved 
surface  is  a  little  tough.  Use  standard 
V4-watt  symmetrical  tubular  resistors. 
See  Figure  3  for  details. 

The  three  inductors:  0.1,  0.39,  and 
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0.47uH  RF  chokes,  are 
wound  with  #36  enameled 
wire.  The  0.1  uH  choke  re- 
quired  6  turns  spaced 
about  half  a  wire-diameter 
apart.  The  remaining  coils 
were  wound  unspaced, 
with  tight  turns.  The  0.39 
uH  required  15  turns,  and 
the  0.47  uH  choke,  18 
turns,  t  adjusted  the  torn 
spacing  slightly  while  using 
a  O  meter  to  set  the  induc- 
tance on  the  mark.  But  this 
step  is  not  essential,  as  the 
values  came  out  quite 
close  to  my  first  measurements. 

I  coated  the  finished  RFCs  with  a 
coat  of  coil  "Q"  dope.  You  could 
also  use  shellac  or  clear  fingernail 
polish.  If  you  use  the  latter,  be  sure 
to  use  dear  polish,  since  some  col- 
ored types  contain  metal  fiek  that 
might  cause  trouble.  The  purpose 
of  the  coating  is  to  hold  the  coil, 
keeping  the  turns  in  place. 

A  positive  ground  or  negative  DC 
power  feed  makes  the  oscillator 
compatible  with  the  brick  oscilla- 
tor. If  you  wish,  you  can  convert 
this  to  negative  ground.  The  sec- 
ond stage  of  the  oscillator  unit  is  a 
buffer  amplifier.  This  stage  isolates 
the  oscillator  and  load  to  improve 
stability  and  prevent  loading  of  the 
crystal  oscillator. 


-HF 


-^^VBC 


Figure  1.  Parts  placement .  Larger  scale  (2.5  size) 
for  test  setup;  100  MHz  o&citlator  PC  t^oard  is 
1.25''H  X  Q.9''W,  to  fit  inside  the  waveguide  in 
Figure  2. 
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Figure  2,  The  thermistor  is  placed  in  tube 
on  th&  inside  of  the  waveguide  with  thermal 
grease. 


Frequency  Accuracy 

Test  the  circuit  with  the  ad- 
justable capacitor  set  to  about  mid- 
value  so  the  oscillator  can  drop  out 
of  oscillation.  This  is  normal  since 
the  circuit  works  only  over  a  narrow 
range  of  adjustment.  If  you  use  the 
circuit  in  a  non-oven  crystal,  set  the 
frequency  with  the  capacitor,  and 
that's  it.  If  you  use  an  oven-type 
crystal,  its  frequency  will  be  quite 
high  before  the  oven  cycling.  Oven 
type  crystals  pull  low  in  frequency  as 
the  oven  is  cycling  (heating)  to  its  pre- 
set temperature.  When  this  is  translat- 
ed, considering  multiplication  to  our 
6.7  GHz  band,  errors  in  the  order  of  60 
kHz  are  common. 

That  equals  about  1  kHz  at  the  crys- 
tal frequency.  You  may  get  tired  of 
hearing  about  frequency  accuracy,  but 
when  you  relate  it  to  the  low  hands, 
remember  that  most  rigs  can  give  a 
reliable  readout  to  100  hertz.  Why, 
then,  should  we  not  expect  the  same 
tolerances  for  microwave  converters? 
If  we  are  go  in  g  to  u  se  two  ti  n  can  s  an  d  a 
piece  of  string,  a  crystal  detector  is  just 
fine.  Using  modern,  stable  trans- 
ceivers in  this  microwave  converter 
application  is  not  only  a  good  use  of 
expensive  equipment,  it's  cost  effec- 
tive, too. 

By  the  way,  CK-0&  capacitors  are  re- 
ally  chip  capacitors  in  disguise.  These 
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Figure  3,  HFC  construction.  The  standard 
Aitan  Sradfey  type  '"RC"  fiat  body  is  great 
for  coih  winding. 


modern  capacitor  types  are  enclosed 
in  a  square  epoxy  case.  They  are  very 
stable  and  display  a  higher  Othan  the 
older  disc  ceramic  types,  which  you 
can  also  use  in  this  circuit.  I  just  hap- 
pened to  be  out  of  some  values  of  the 
disc  types. 

A  note:  With  diligence  and  a  pair  of 
wire  cutters,  you  can  free  the  chip  ca- 
pacitor from  the  epoxy  case  and  re- 
move the  chip  cap  for  PC  board  use. 
You  will  destroy  several  caps  until  you 
get  the  hang  of  how  to  chip  away  the 
epoxy  at  the  edges  without  fracturing 
the  chip  cap  inside,  I  caution  you  to 
wear  a  pair  of  safety  glasses.  SAFETY 
ALWAYS  COMES  FIRSTI 

New  Products 

I  have  received  several  requests  for 
information  on  just  where  to  purchase 
waveguide  for  construction  projects^ 
and  how  to  determine  frequency  on  the 
10  GHz  band.  Emcom  Industries  (Ed 
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F/^iJ/e  4.  Schematic  for  the  100  MHz  oscilfator  Y1  is  85  to  106  MHz,  depending  on 
the  frequency  desired. 


Emich).  10  Howard  St.,  Buffalo  NY 
14206.  teL  (716)  852-3711.  will  accept 
orders  for  brass  waveguide.  Cost  is 
$6.50  a  foot,  plus  shipping. 

Two-  to  three -foot  [engths  are  just 
right  for  construction  of  feed  systems 
for  dish  antennas,  with  larger  sections 
used  for  low- toss  home  station  runs. 
For  comparison ,  I  used  some  40  feet  of 
waveguide  in  my  home  station  on  10 
GHZi  putting  all  microwave  hardware 
and  high  power  amplifiers  inside  the 
shack  for  easy  modifications  and  ad- 
justment. 

Emcom  is  currently  developing  a 
cavity  wavemeter  for  frequency  deter- 
mination (10  GHz)  and  has  other  mi- 
crowave-related projects  in  the  mill.  I 
will  provide  details  as  I  receive  them^ 

Mailbox  Comments 

Ed  Cole  AL7E8  writes  that  he  plans 
to  Start  10  GHz  operation  when  he  re- 
turns from  his  job  in  Valdez,  Alaska,  He 
says  he  has  collected  severai  CG-176/ 
U  coupiers  and  an  assortment  of  1 N23 
type  diodes  to  start  construction  with. 
He  has  two  military,  surplus  weather- 
tight  boxes  that  he  gutted  to  hold  the  30 
MHz  IF  preamp  gunn  controf,  C W  IDer. 
and  a  MA/COM  gunnplexer 

His  home  is  in  Hope,  Alaska,  With 
Anchorage  onfy  25  miles  north  over  the 
water,  Ed  plans  line-of-sight  communi- 
cations from  the  top  of  his  tower  to 
Anchorage.  Later,  Ed  wants  to  try  a 
shot  across  Cook  Inlet,  from  Homer, 
Alaska  {1000-foot  Diamond  Ridge),  to 
Kodiak  Island,  about  140  miles  to  the 
south,  Ed  says  it  has  been  over  fifteen 
years  since  he  was  last  on  microwave, 
and  he  is  iooking  forward  to  getting 
back  on. 

Mike  Saker  fn  Gainsvilie,  Florida, 
writes  that  the  local  group  is  interested 
in  putting  a  beacon  on  a  TV  tower  and 
needs  a  set  of  plans  for  construction  of 
"omni  10  GHz  antennas*"  Mike  men- 
tioned the  slot  antenna,  and  i  sent  him 


copies  of  this  design.  A  10  GHz  slot 
antenna  requires  several  slots  (about 
six  toa side)  centered  about  the  middle 
of  the  waveguide.  The  slots  coupte  RF 
out  similar  to  the  way  a  stacked 
monopole  antenna  does. 

Our  microwave  group  Is  experiment- 
ing on  omni  antennas  for  both  horizon- 
tal and  vertical  polarization.  The  polar- 
ization is  affected  by  the  placement 
(front,  face,  or  side)  of  the  slots  in  the 
waveguide.  Slot  dimensions  are  cHti- 
cat.  and  white  you  can  construct  the 
antenna  at  home,  it  requires  care. 

At  present  I  don't  know  of  any 
company  selHng  slot  antennas  for  the 
amateur  budget.  Commercial  slots 
manufactured  to  mil-specs  cost  ac- 
cordingly—sky high,  I  am  In  the  pro- 
cess of  testing  several  variations  on 
the  beacon  slot  antenna,  and  I'll  inform 
you  of  results  as  they  develop. 

MaihBox  Material 

Due  to  the  large  volume  of  mail  1 
receive,  next  month  this  column  will  be 
dedicated  to  questions  and  answers 
from  you,  the  readers.  Going  over 
common  problems  with  circuitry  and 
application,  we  shouid  be  able  to 
clear  up  some  of  the  basic  questions 
you  have  submitted  to  me.  Future 
columns  wiil  cover  the  6  GHz  system  J 
am  building,  and  I  will  let  you  know 
what  i  find  out  about  the  surplus  6  GHz 
equipment. 

Let  me  know  about  the  systems  and 
frequencies  your  construction  projects 
invoive,  and  let  me  know  if  you  have 
any  photos  of  them  for  the  column. 
This  is  your  coiumn  Write  to  me  about 
any  ideas  you'd  like  to  see  developed.  1 
hope  you  are  as  wild  as  I  am  about 
building;  it's  a  germ  we  need  to  spread 
around-  As  always,  I  will  answer  ques- 
tions related  to  this  and  other  VHF/ 
UHF  or  microwave  items.  For  a  prompt 
reply,  please  send  an  SASE,  73,  Chuck 
WB6iGP 


Sell  your  product  in  73  Magazine : 
Call  Dan  Harper  or  Pamela  Dass  Today 

800-225-5083 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  repeater  systems. 

•40  to  1 000  M  hz  tuned  to  your  frequency 
•5  large  helical  resonators 
•Very  high  rejection 
•Low  noise— high  overload  resistance 
•8  db  gain— ultimate  rejection  >80  db 
j    •GaAs  fet  option  (above  200  M hz) 
•Cast  aluminum  enclosure 
*N ,  B^JC,  and  S0239  conriector  options 
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Typical  rejection: 

±600 Khz  @145Mhz:2Sdb 

+ 1 .6  Mhz  @  220  Mhz:  40db  (44db  GaAs)       ±20  Mhz  @  800  Mhz:  65db 

+    5  Mhz  @  450  Mhz:  50db  {60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 

ID-2B 


•Up  to  S  EPROM  programmed  messages 

•Adjustabie  audio,  speed  &  iniervaJ  timer 
•"ID  over  voice  inhibit" 
•Low  power  option 
•Modular  design 

•Message  selection  via  binary  input — 
TTL  leveEs 
•  Size:  2.7x2.6x0.7' 

The  ID~2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  "tD  over  voice  inhibit"  circuitry  allows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 

ID-2B  Wired/Tested  $99.95  ID-2B-LP  Low  Power  $109.95 
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151  Commerce  Pkwy.,  Buffalo,  NY  14224 
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AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 
$329 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 

in  ATV W60RG 

With  our  all  in  one  box  TC70-1  70cni  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8Vdc 
and  TV  set  and  you  are  on  the  air... it's  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xial  on  439.25,  434.0 
or426.25  MHz,  runs  on  1 2-14Vdc@  .5A,  and  hotGaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5".  Transmitters  sold 
on[y  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
iatest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(81  8)  447-4565  tn-f  8am-5:30pm  pst. 

P.C.  ELECTRONICS 

2S22  Paxson  Ln  Arcadia  CA  91006 


Visa,  lAC,  COD 

Tom  (W60RGJ 
Maryann  (WBSYSS) 
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ARTER  W  BUY 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure^  you  can  wait  tor  a 
hamfest  to  try  and  dump  it ^  but  you  know  you'l]  gel  a  far  more  realistic  price  tf  you  have 
itout  where  100 i 000  active  ham  potential  buyers  can  see  it  than  the  few  hundred  local 
hams  who  come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar  and  dosei 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  if  s  too  old  to  sell.  You 
k  n  0 w  yo  u  Ve  not  go  i  ng  lo  use  it  agai  n ,  so  wh  y  leave  it  fo  r  yo  u  r  widow  to  t  h  row  out?  That 
Etutf  isn  't  getting  any  youngerl 

The  73  fi&a  Market,  Barter  'n'  Buy,  costs  you  peanuts  (almost)— comes  to  35c  a 
word  for  individual  (noncommercial)  ads  and  $1 .00  a  word  for  commercial  ads,  Don't 
plan  on  telling  a  long  story,  Use  abbreviations,  cram  if  in.  But  be  honest.  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  cali,  address  and  phone  number. 
tnciude  a  check  or  your  credit  card  number  and  expiration,  tf  you're  placing  a 
commerciaJ  ad,  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low. 
If  you  don't  get  many  calls,  loo  high. 

So  get  busy  Blow  the  dust  off,  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  helf>  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
riiQ  you ' re  not  using  now.  O r  you  m iQ h t  g et  bu sy  o n  y o u r  co m put e r  a nd  put  together  a 
list  of  small  gear/ parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'n'  Buy,  Donna  DiRuSSO.  Forest  Road, 
Hancock  NH  03449  andgetset  for  the  phane  csi!$. 


HAM  RADIO  KITS  &  ASSEMBUES  for  vari- 
ous QST^  73 construction  anicles.  We  also 
offer  books  and  electronic  componenjs.  For 
catalog,  send  legal  size  SASE  wM5t  postage 
or$1  .OOto  A  &  A  Engineenng,  £621  W,  LaPat- 
ina^K,  AnaheEm  CA  92801,  BMB2S9 

QSLs  TO  ORDER.  Variety  of  styles,  cotors, 
card  stock,  W4BPD  QSLs,  PO  Drawer  DX, 
Cordova  SC  29039,  BNB260 

THE  OXERS  MAGAZtSE  Up-tcKlate,  irfor- 
matEvef  interesting.  Com  pi  ted  and  edited  by 
Gus  Browning  W46PD,  DXCC  Honor  RofI 
Certificate  2-4,  Send  for  free  sample  and 
subscription  informatton  today.  PO  Drawer 
DX ,  Cordov  a  SC  29039 .  8  N  B261 

AZDEI4  SERVICE  by  former  factory  techni- 
cian. Fast  turnaround.  PCS-300  NiCads 
$36.95.  Southern  Technologies  Amateur  Ra- 
dio, Inc.,  10715  3W  190  St.  ^,  Miami  FL 
331 57.  (305}  238-3327.  BNB262 

DRAKE  TR7  w/aux  exrra  xtaJs  MS7  spk  All 
mint  PS7,  AMP  suppfy  LK500ZC  used  little: 
frequency  counter  mfm:  Collins  32-S3C, 
Howard  (717)  458^6243  after  5  PM  EDT 

BNB263 

QSL  CARDS-  Look  good  with  top  quality 
printing.  Choose  siandard  designs  or  tuHy 
customized  cards.  Setter  cards  mean  more 
returns  to  you.  Free  l>fochure,  samptes. 
Stamps  appreciated,  Chester  QSLs^  Oept  A, 
310  Commercial,  Emporia  KS  GSeoi,  or  FAX 
req  uesi  to  (3 1 6)  342-^705 ,  B  N  B  434 

SUPEflFAST  MORSE  CODE  SUPEBEASV. 

Subliminal  cassette.  $10.  LEARN  MORSE 
CODE  IN  1  HOUR,  Amaztng  new  supereasy 
technique.  S10,  Both  $17,  Money  back  guar- 
antee. Free  catalog:  SASE.  Bahr,  Dapt  73-4, 
1 1 96  Cit  rus ,  P  atm  bay  FL  32905 .        BN  B53 1 

SB-220f22\  OWNERS:  20  detailed  mods 
which  include  160-6  meter  operation,  QSK, 
-H enhanced  p,s,  50'%  rebate  for  new  mocts 
submitted?  9  page^  of  3-500Z  tech  into.  Si  1 
postpaid.— Info  SASE,  BOB  KOZLAREK 
WA2SQQ.  69  Memorial  Place,  Elmwood  Park 
NJ  07407,  Bt^iBSei 

ROSS'  $$$$  USED  October  (ONLY)  SPE- 
CIALS: KENWOOD  SM-2£0/BSa  $429.90, 
AT-230  $179.90,  TS-520S/WCWFL  $47&.90. 
TR-3600A/TU3&  S2S9  90,  TS-120S  $439.90; 

MFJ  984  $229.90,  9898  $229.90;  ICOM  751/ 
FL-44  $899  90.  iC-761  $1,699.90;  RP3010/ 
CASN.  $899.90;  C0LLEN3  3011  (ROUND) 
$999.90,  3t2B-4  $349  90  LOOKING  FOR 
SOMETHING  NOT  LISTED??  CALL  OR 
3END  S.A.S.E.,  HAVE  OVER  190  USED 
iTEWfeS  in  stock.  MENTION  AD  FHICES 
CASH,  FOB  PRESTON.  HOURS  TUESDAY- 
FRIDAY  9:00 TO 6:00,  900-2  DO P  M  MOM- 
DAYS.  CLOSED  SATURDAY  &  SUNDAY 
ROSS  DISTRIBUTING  COMPANY,  78 


SOUTH  STATE,  PRESTON  10  83263  (20B) 
852-0630.  BNB654 

WRITTEN  EXAMS  SUPEREASV.  Memory 

aids  trom  psychologist/engineer  cut  study- 
time  50%.  Novice,  Tech.  Gen;  $7  each,  Ad- 
vanced, Extra;  $12  each.  Money  back  guaran- 
tee. Bahr,  Dept  73-4 1 1 96  Citrus,  Palmbay  FL 
32505.  BNB691 

ROSS'  SS$$NEW  (SOME OPEN  BOX  AND  1 
OF  A  KIND)  October  (OWLY)  SPECIALS: 
KENWOOD  TS-6B0S  $929.90,  TH-26AT 
$279  90,  (COM  IC^4AT  $279.90,  10-765 
12399.90;  YAESU  YC-500S  $289.99,  FT- 
711RH  $369.59,  AEA  PK64A/HFM  $149.99. 
MF-20$49  99:  ASTRON  RS-12AS65  90.  RS- 
35M  S1 49.90,  AUhiCO  EP-2P10  $89-99,  EP- 
2030  $59.99;  CU8JC  (SWAiSi)  ASTRO-D 
$1499.90,  APT  (HEPEATER)  S999.99; 
COLUNS  HF-3a0+ ACC  S6,QO0.OD,  AC-2S2a 
S58.S0;  SANTEC  ST-220UP  S249  90,  ST- 
440UP  ?245.99:  DRAKE  7000E  ^249.99,  PS- 
3  $79  90.  SEND  SASE  FOR  USED,  OPEN 
BOX  LIST  and  top  500  BEST  SELLERS.  ALL 
L.T.O.  (LIMITED  TIME  OFFER)  LOOKING 
FOR  SOMETHING  NOT  LISTED??  CALL  OR 
WRETE. Over  9004  Inam- related  items  in  stock 
for  immediate  stiipment.  Mention  ad.  Prices 
cash,  F.O.B.  PRESTON.  HOURS  TUES- 
DAY-FRIDAY 9:00TO6;Q0,  9;00-2;00  P  M. 
MONDAYS,  CLOSED  SATURDAY  &  SUN- 
DAY. ROSS  DISTRIBUTING  COMPANY,  78 
SOUTH  STATE,  PRESTON  ID  63263.  (208) 
852-0830,  BNB709 

HAM  I^ADIO  REPAIR  all  makes,  models.  Ex- 
perienced, reliable  service.  Robert  Ha^i  Elec- 
tronics. Bojt  280363,  San  Francisco  CA 
94 1 28-0363  (408)  729-8200.  B  N  B7S 1 

WANTED:  Ham  equipment  and  other  pnDper- 
ty  The  Radio  Club  of  Junior  High  Schoo-i  22 
NVC,  Inc.,  is  a  nonprofit  organtzation,  grant- 
ed 501(C)(3)  status  by  the  IRS,  Jncorporaled 
witti  the  goal  ot  using  the  theme  of  ham  radio 
to  further  and  enhance  the  i^ducation  ot 
young  people  nationwide.  Your  property  do- 
nation or  financiaJ  support  would  be  greatly 
appreciated  and  acknowledged  with  a  receipt 
for  your  taK  deductible  contribution.  Meet 
WB2JKJ  and  the  "22  Crew"  on  the  class- 
room net,  daily,  1 100-1250  UTC,  7.2^6  MHz. 
The  n  from  1 230  to  1 900  en  £  1 .  395 .  C  eieb  rate 
the  "22  Crew"  tentn  anniversary  by  working 
our  special  event  station,  October  17-19  on 
ouf  regular  frequencies  and  times,  get  an  in- 
credible QSL.  Write  us  at:  PO  Box  1052,  New 
York  NY  10002  Round  the  clock  Hotlines: 
VOICE  {5  T  e}  674-407? ,  FAX  {5 1 6)  674-9500 . 

eNe762 

-^HAMLOG"'  COMPUTER  PROGRAM  Fuil 

features.  18  modules.  Auto-logs,  7-band 
WAS/DXCC  Apple.  IBM,  CP/lyl,  KAYPRO, 
TANDY,  CReS24.95.73-KAlAWH,  PS  2015. 
Peabody  MA  0 1 960.  B N  B775 


LAMBDA  AMATEUfl  RADIO  CLUB  interna- 
tional amateur  radio  club  for  gay  and  iesbtan 
hams.  On-air  skeds,  monthly  newsletter,  and 
annual  gathering  at  Dayton.  (215)  97B- 
LARC.  PO  Boi  24fl10,  Philadelphia  PA 
19130.  BNB31S 

HAM  RADIO  REPAIR  CENTER,  quality  work^ 
manshlp.  Solid  state  or  tube,  all  makes  and 
models.  Also  repatr  HF  amplifier^.  A-Z  Elec- 
tronic Repair,  363S  East,  Indian  School  Rd.. 
Phoenix  AZ  8501 6,  (602)  956-3024,  Bt^Be74 

INEXPENSIVE  HAM  flADiO  EQUIPMENT. 
Send  postage  stamp  for  list.  Jim  Brady — 
WA4DSO,  3037  Audrey  Dr..  Gastonta  NC 
28054,  eNB890 

WANTED:  BUY  &  SELL  AH  types  of  Electron 
Tub^s,  Call  toll  tree  1  (BOO)  421-9397  or  1 
(612)  429-9397.  C  &  ^J  Electronics,  Harold 
Bramsredl,  6104  Egg  Lake  Road,  Hugo  MN 
55038.  BNB900 

ELECTRON  TUBES:  AH  t^pes  &  sizes.  Trans- 
mitting, receiving,  microwave  .Large  in- 
ventory =  sanne  day  shipping  Ask  about  our 
3-500Z  special,  Daily  Electronics,  PO  Box 
5029,  Compton  CA  902S4.  (SOO)  346- 
6667.  6NB913 

COMMODORE  64  HAM  PROGRAMS— B 
disk  sides  over  20O  Ham  programs  $16.95. 
25 f  stamp  gets  unusual  software  catalog  of 
Utilities,  Games,  Adult  and  British  Disks. 

Home-Spun  Sotiwafe,  Box  1O64-B0H  Estero 
FL339Za  BMB917 

BATTERY  PACK  REBUILDING;  S^ND 
YOUR  PACK/4&HR  SERVICE.  ICOM:  B?2l 
BP3I3F22  SI  9  95.  BP5  $25.95,  BP7mPe 
S32  OS,  aP70  $29.95  KENWOOD;  PBSl 
$15.95,  PB21H  $21.95,  P825/2e  S24.95, 
YAESU  FNB9I19  95,  FNB10$23.96,  Ff^B11 
$27,95.  FNB4MA  $36  95,  U-DO-IT  IN- 
SERTS" tCOM:  BP2  S17  50,  8P3  $16.95, 
BP5  $22  95,  BP7/&  $27,50.  BP22  $17  95. 
BP70  $25  95.  KENWOOD:  PB21  $12.95, 
PS21H  $18.95,  PB24/25/26  319.95.  TEMPO: 
SI/2/4/1  S  £22,95.  YAESU:  FNa4MA  S32.95, 

Fr^eg  sie.gs.  fnbio  sib. 95.  azdem: 

$19.95,  "NEW  PACKS".  ICOM:  BP5  $43  95, 
BPa  (BASE  CHG  ONLY)  $39.95,  YAESU: 
FNB2  $19,95,  FNB12  $44.95  SANTEC:  142/ 
1200  $22  95  FREE  CATALOG.  $3  00  Slup- 
pinqf order.  PA  ^  6%,  VJSA-M/C  t  $2,  CU- 
NARO,  R.D.  6  Box  104.  Bedford  PA  t5522. 
(814)623^7000.  BNB931 

LONG  WAVE  1750  METER  products  and  kits 
by  Curry  Communicatrons.  Please  send 
SASE  to  S52  Nortti  Lima  St..  Bur  bank  CA 
9t505.  BNB932 

SATELLITE  MONTHLY  AUDtO  CODES  1 
(900)  HOT-SHOT  intended  tor  testing  only. 
$3 .50  per  cal  L  BN  B9S6 

GROUNDING  THE  AMATEUR  t^ADIO  STA^ 
TION.  Siep-t>y-step,  12'pag#  illustrate** 
guide.  Down  10  Eartti  inslructionsi!  ONLY  $7 
ppdf  KB4UGW's  SHACK  SOLUTtONS,  PO 
Box  581-5,  Le&ds  AL  35094-056 1 .      BN  B94  0 

HOME  BREW^PROJECTS  LIST  SASE 
WB2EUF,  Box  708,  East  Hampton  NY  11937, 

BNB943 

WAI^TED  IBM-PC/CLONE  AND  PACKET 

eotiipment  for  Russian  amateur  emergency 
radio  service— tax  deductible.  Dave  Larsen 
KK4WVy,  PO  Box  341,  Floyd  VA  24091  {703} 
763^331 1  /3a2"445a.  a  N  5945 

HAM  RADIOS  DON'T  DIEI  They  just  get  re- 
paired by  K-Gor  Elecirontc  Repair,  inc.,  6154 
Circle  View  Drive,  Kansas  City  MO  64116. 

(S 16)  454-6700.  aWB9S£ 

BANDMASTER  QUADS.  You've  seen  them 

in  QST,  CO.  73,  and  Woridtadio.  Find  out 
why,  UHF.  VHF,  HF.  Free  catalog.  AAE,  3164 
Cattaba  Heights  Rd.,  Birmingham  AL  35243. 
[205)  957^6 122.  B  N  B955 

WANTED:  Pre-1980  microcompuiers  and 
putsticaiions  tor  museum.  KK4WW,  Dave 
Larsen,  Blacksburg  Group.  POBox  1 ,  Blacks- 
burg  VA  24063.  (703)  763-331 1 .        BMQ956 

WANTED:  Your  help  donating  IBM-PC  done, 

technical  and  caHboofes  for  lARN  emeraency 
radio  service  in  USSR.  I  will  personally  defiver 


equipment  to  U85WE.  David  Larsen 
KK4WW.  (703)  763-^331 1 .  BNB957 

25^420  MHZ  MILITARY  AVJATtON  FRE- 
QUENCY DIRECTORIES  for  NORTH  AMER- 
ICA— over  20,000  newly  researched  listings. 
Send  SASE  into  to:  for-HAP3.  Box  754,  Flenri- 
ington  NJ  08622-0754.  (201)  806-7134 

BNB9&3 

SACK-PACKET  Jump  back-aod-forlh  be- 
tween packet  radio  and  any  MS-DOS  applica- 
tion witti  ttiB  press  of  a  key.  Source  code 
included,  $19.95  to  WA4APL,  6S21  Creek- 
stone  Place,  C iiarlolte  NC  2S2 1 3 .      8 N B959 

FREE  Ham  Gospel  Tracts.  SASE,  N3FTT^ 
5133Gramercv.  Crifton  Hts.  PA  19013. 

BNB360 

MacSAMUEL  MORSE  CODE  TUTORIAL 
SOFTWARE  tor  the  Macintosh.  Speeds  to  90 
wpm.  Standard  or  Frans worth  mode.  Ran- 
dom character  and  word  generation.  Random 
QSO  simulation.  AisOn  send  code  from  your 
own  text  tiles.  Send  $22.00  plus  $2.00  ship- 
ping and  t^andling  to:  Avant  Systems .  PC  Box 
6437,  Pittsburgh  PA  15206.  BNB&62 

WANTED;  AUTHORS  AND  MANUSCRIPTS 
Radio  Amaieuf  Cailbook,  publisher  of  the 
world's  most  comprehensive  list  ot  dkecto- 
ries  and  technical  booi<s  tor  ham  radio  opera- 
tors, is  currently  seeking  potential  authors 
and  manuscripts.  It  you  are  a  licensed  ama- 
teur and  have  published  technical  papers, 
conducted  professional  seminars  or  solved 
Importani  real-world  problems  in  the  fields  ot 
commercial  and  amateur  radio;  teEevtsion 
and  satellite  broadcasting:  and/or  telecom' 
munications;  we  would  like  to  hear  from  you, 
We  invite  you  to  submit  yo<jr  manuscript  pro- 
posal and  outline  for  review.  For  a  complete 
catalogue  and  Author  Questionnaire,  please 
contact  Herb  Nelson,  Radio  Amateur  CalE- 
book,  025  Sherwood  Drive.  Bok  247  Lake 
Bfuff  IL  60044  USA,  telephone  1  (708)  234- 
66O0.  8:00  a.m. -4^00  p.m.  COT  BNBSeS 

WANTED  for  my  Drake  R4C  CW- filters  1,5- 
0,5^0,25.  Ketthng,  BKrockhaus,  463Bochum/ 

Germany.  BNB964 

KBBZP  CONTEST  LOG— (MSOOS)  Latest 
version  trom  author.  4000  Contacts.  Scores 
15  contests.  Separate  ulilities  program  for 
printouts,  etc.  Unlimited  l^odes/Bands.  Data 
compatibte  with  your  database  or  file  pro- 
gram. QSL  information,  mailing  labels  a 
snap.  Restore  memory  after  power  down. 
Many  extras.  CompuServe  73517.1054. 
Shareware  $6,  KE8EL.  PO  Box  2010C, 
Sparks  NV  S9432.  BNB&65 

PRINTED  CIRCUIT  BOARDS  for  projects  In 
73,  Ham  Radio,  QST,  ARRL  Handbook.  List 
SASE.  FAR  Circuits,  18N640  Field  Ct.,  Dun- 
dee ILBOtlfl.  BNB&66 

COLLINS  KWM^2,  PM-2  $450  Galaxy  V, 
VFO,  station  cdnsole,  2000  amp,  $275  Ken- 
wood TS-430S.  Astron  RS-35A,  $700 
Heathkit  SA2500  auto  antenna  luner  w/ 
balun,  $235.  ICOM  IC-2GAT,  $300  Amplifier 
parts,  much  more^  S.A.S.E.  KJ6KK,  Box  89fl, 
Pahrump  N V  S9Q4 1 .  (702)  727-71  SI . 

BNB9G8 

WANTED  Kenwood  TS-790A  WBSERN, 
4B39  Beaune,  Ludington  Ml  (61 6)  843^2162. 

6NB969 

SLACK  ENTEFlPRiSES  2  METER  J  Condo 
quad,  shon  low  band  ants  &  more,  12-page 
flyer$3  00  SU^CKENTERPRtSES:  101  Roy- 
al Park  Drive,  Apt.  2K,  Oakland  Park  FL 
33309.  QNB967 

"Today's  People^Barry  Goldwater/' 
Meet  amateur  radio's  elder  statesman  Barry 
Goldwater  K7UGA  in  an  interview  taped  at 
the  Gold  water  Ranch  exclusively  for  hams, 
teachers  and  amateur  radio  instructors.  See 
Barry's  station  and  join  teen-inteni^iewer  Kelly 
Howard  t^6PNY  as  she  questions  K7UGA  on 
career,  tamtly  and  arinataur  radio.  7  minutes 
and  in  cotor  ort  VMS — perfect  for  classroom 
instruction  and  radio  club  presentation.  Pro- 
disced  by  Ihe  team  that  brought  you  "The 
New  World  ol  Amateur  Radio."  Only  S19.9S 
plus  $3.00  shipping/handling  prepaid  (no 
CODS)  to  Sin  Pasternak  WA6ITF,  28197 
Robin  A ven  ue,  Saug us  C A  9 1 350      BN  B970 
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ALL  THE  PARTS 


19  En. 


NOTE: 

PUSH  THRU  PVC  TUBE  BEFORE 

MAKJNG   SPLICE 


X 


57  in, 


Figure  3.  Placing  the  PVC tubing. 


^ 


PVC  CEMEI^T 


PLAS-TIC   STflAP 


Figure  4.  The  completed  unit. 

You  will  need  to  strip  back  the  braid  of  the 
coax  about  four  inches  to  have  enough  room 
to  secure  the  ends  to  your  clamps.  After  your 
final  adjustment  for  minimum  SWR,  you 
may  want  to  trim  some  of  this  off  for  a  little 
neater  look.  It  makes  little  difference  which 
leg  you  attach  the  center  conductor  of  the 
coax  to,  but  I  felt  that  there  was  a  slight  edge 
in  having  the  center  conductor  connected  to 
the  long  leg.  When  I  was  through  playing, 
that  is  the  way  I  left  it. 

Adjusting  the  Antenna 

Hook  up  a  VHF  SWR  bridge  between  your 
rig  and  the  J-Pole.  Try  different  settings  of 
the  feed  point  and,  of  course,  look  for  the 
lowest  SWR.  I  tried  everything  I  could  think 
of,  from  feeding  at  the  end  of  the  short  leg  to 
sliding  down  to  the  bottom  of  die  **J"loop 
(that  is  where  I  found  the  best  SWR).  My 
SWR  is  1.1:1  at  146.00  MHz,  feeding  ap- 
proximately two  inches  up  from  the  bottom  of 
the  loop,  or  about  four  inches  apart  around 
the  loop.  Even  at  the  band  edges,  i.e.  144  and 
148  MHz,  the  SWR  is  less  than  2:  K 

A  little  embellishment  that  won't  make  the 
antenna  work  any  better,  but  will  make  it  look 
more  **factory'\  is  to  acid  red  plastic  tubing 
caps  on  the  ends  of  each  leg.  Also  you  may 
want  to  drill  a  small  hole  in  the  bottom  of  the 
loop  to  let  any  moisture  that  might  accumu- 
late inside  to  drain  out. 

In  this  day  of  cable  TV,  you  should  have 
little  trouble  finding  an  old  TV  antenna.  If 
you  don't  have  one  yourself,  ask  a  friend  or  a 
neighbor— you  can  probably  get  one  just  for 
taking  it  down. 


The  H FSB  "Butterfly"™ 

A  Compact  2  Element  Beam 

for  20-15  12-10  Meters 

Operate  As  A  Dipole  on  17  Meiers 


Butternut 
Verticals 


Butternut's  HF 
verticals  use 
highest-Q  tuning 
circuits  fnoi  fossy 
traps!)  10  outperform 
alJ  muitiband  designs 
of  comparable  sizef 


Model  HF6V 

-so.  40.  30.  20  15  and  10  meters 
aytomatic  band  switching 

•Add-gn  KU  for  1i7  and  12   meters 
avgilabJe  now. 
•26  ft  laJl 


•  Unique  design  reduces  sizgf^    ^S^ 
but  not  performance.         #     ^^ 

•  No  tossy  traps;  full 
element  radiates  on 
ali  bands. 

■  Turns  with  TV 
rotor 

•  19  lbs. 


Model  HF2V 

■De  Signed  Jor  the  low-band  DXer 

•Automatic  dandsiAntcrting  ort  80  and 
40  meters 

•Add-qn  units  let  160  and  30  or  20 
meters 

•32  feer  tail  ■  may  be  lop  loade<1  for 
additional  bandwidih. 


For    more    rnformalion    see   your 
d^alpr  or  wfiT*  for  s  free  brochure 


BUTTERNUT  ELECTRONICS  CO. 


405  East  Market,  Lockharl,  TX  7S644 


New  AOR 
Receiver 


400  Channels, 
lOOKHz  to  2036MHz 


•Conunuoui>  coverage 
•AM  FM  wide  band  FM. 

LSB,  USB,  GW  modes. 
•4  Scan.  Banks,  ■ 

Programmable  AtLerauaiion. 
•Tuning  incieraients  as  low 

as  50Hz, 

•Search  with  lock  out. 
*15  front  end  fikem. 
*RS232  port  built  in. 
•25  Day  Satisfaction  Guarantee. . 

Full  refund  \l  not  Satisfied 
•Includes  AC/DC  power  coid 

Telescope  Antenna. 
•S]£d:  3  1/7"H  K  5  3/5-W  X  7  7/8^0 

Wt.  21b  lOoz 


AI13000 


ExpECEE  3hjpp]rig  Opuonab 

$995 


COMMUNICATIONS 
10701  E:.  XD$th  St.  Indpls.,  IN  46Z56 

Tpll  Free  800'445'7717 
Viiia  and  Mafj&ercsrri 


(GOD  si igbUy  higher) 
FAX  (317^^4^-8794 


■/T- 


') 


CIRCLE  355  OH  READER  SERVICE  CARD 


MorseMan  Plus 


THE  BESt  JUST  GOT  BMTTEn! 

i^r^Mmif^J^-  THiE  premier li^ifsfi  cSde| 
traJnor  now  incsdrpofates  mouse  supfi<>rt^  impro^: 
yed  Far risWortii  method,  improved  li6de  teacher,;; 
an  expand  ect  jntormation  base  ^r^  many  morW; 
newlealuresiri  ;;;: 

iifafdSii^ti  Pltre  will  |ak»  the  rieWcbrner  from: 
ground  level  loexpertlnir^CH'd  time!  H  is  an  icteal 
traiiiw  ;fQr  the  potential  ham!;  ifuf|§s|i^MI^  Plu#  W 
gir^atJPclr  lieenfi^  hams  who  wari||p  iiipgl^ade  -  no 
n©^  iq  wN|ilia  with  code  lape«  or  on  ttie  ay  priaci' 
tfcce  when  you  can  liea  any  and  ail  of  the  akivaync€|l 
features  on  Wi^ns&MM  Fliis  r  iii;  .true  ^random 
character  ganolfitpri  I  random   word  i  generatoi^ 
ASCII  te?ct  f lie  creiaie/send;  true  random  caUslgns. 
true  random  FOC/VEC  typo  tests  fhat  keep  track  of 
your  progress  as  welt  a&  a  random^  raiittelii!  bn- 
the-air  030  simulator  that  sound g  just  II|^;  thi  r^al 
thing[   Plijs  many,  many  more  optiorre;;!  jiWwN^ 
lAv/r  Plus  even  features  CPU  tNOEP^NDENt 
TlMJNO^o  that  you  dQ|ft have  !o  wtirry  about 
setli  ng  it  for  your  com  puter!---  ■ 

Unlike  other  CWtralnere^  Mors© Mart  Pius  was 
d^ssigned  by  a  OH  expert  (NE4L)  who  l<nows  what 
it  lakes  lo^  get  to  ihattiigh  level  of  prolic^e^cy,  OtJier 
trainers  don't  even  come  close!  (Hundreds  df 
skisfEOd  users  can't  t>e  wrong ^)  You  gan  get  jM?yr^ 
seMati  Plus  forii2:4l!:li5t  Iptus  $2.00  &/h)  PLUS 
tlie next in^brupdate  FREE! :. 

If  yo^wNtif  to  b^ome  a  ijcehaid  Kaln;  ijpgii-Byiivjdr 
just  enjoy  CW  then  MarseMisn  Plus  is  for  ySul 
Give  us  a  call  at  1-000-525-7235  and  ofdef  yc^rs 
today,  pr  order  from  puf-  PBS  at  (205)757'134d 
(300-19200  t^ud  -  ?4  hwn5)TVisa/MC  awepted. 


Renaissance  Development 
Box  640  -  Killen  -  AL  -  35645 
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Number  2S  on  your  Feedback  card 


IV  PRODUCTS 


Compiled  by  Hope  Currier 


PRODUCT  OF 
THE  MONTH 

ARI/AMERICAN 
RELIANCE 

Ttie  AR-470D  from  ARl/Amen* 
can  Reliftne^  trie,  ts  a  oonv^- 
nient,  drop^proof  hand-held 
<tevice  that  has  alt  tlie  featur&s 
and  tjenefiis  Of  a  bench-lop  LCR 
meter  al  Onty  20%  Of  the  price  tl 
c^sptays  a  fast  reading  of  in<}uc- 
tance,  capactlance  or  resistance 
or\  ti&  2000-count.  3Vb  d»QJt.  liquid 
crystaJ  display.  It  provides  seven 
inductance  rar>ges  from  200  |iH 
lo  2D0H.  nine  capacilance 
ranges  from  200  pF  lo  20  mF, 
and  eight  resistance  ranges  from 
2  ohms  to  20  megol^ms,  oflering 
a  maximum  resolution  of  1  mil- 
liohm.  In  adduion.  with  its  D  fac- 
tor feature  and  1 20  Hz/1  kHz  test 
frequencies,  the  4700  can  be 
used  m  the  following  applications:  rindif>g  opens  or  shorts  tn  transformers 
and  transmission  lines;  capacitance  and  resistance  measurements  for 
surface-mount  or  chip*type  components;  precision  measurements  of  mil- 
tiohm  applications:  aFid  phase  detection,  mutual  inductance,  and  ratk>  of 
lums  for  transformers.  There  is  a  "low  battery"  warning  with  the  byilt-in 
L06AT  display,  as  well  as  dissipation  factor  measurements.  SMD  or 
chip-type  component  lest  probes  are  available. 

The  AR-4700  is  priced  at  $250.  Contact  ARt/Americsn  ReVmnce,  Inc., 
99S2  £.  Bafdwin  Pface.  Ef  Monte  CA  B173h  (8t8}  576^51  W:  FAX (818} 
SJS'O&Oi,  Or  Circle  Reader  Service  No.  201 . 


m 

Y-^ 

1 

TRIPP  UTE 

The  new  Tripp  Lite  EPG-1200  is  a 
solid-state.  120  VAC  elecironic  power 
generator  designed  Ic  take  the  place  of 
gasoiine-powered  generators  during 
blackout  condUions.  The  EPG-1200 
provides  clean,  quieL  safe  emergency 
power  in  a  compact  unit  where  Ihe  poU 
lutfon.  fumes  or  notse  of  such  a  genera- 
tor are  unacceptable  or  impracticaL  ft 
supplies  up  to  1200  watts  of  regulated 


AC  power  from  the  user-supplied  bat- 
tery pack.  Simple,  manual  switchover 
Operation  powers  equipment  during 
blackouts  for  extended  periods.  Fre- 
quency-control to  within  ±V2  Hz  lets 
frequency-dependent  equipment  like 
VCRs  operate  perfectly. 

A  heavy-duty  20  amp  battery  charger 
recharges  the  battery  bank  when- 
ever AC  line  power  is  preseni.  A  low* 
voltage  cutoff  circuit  prevents  the  unit 
from  over-draining  the  batteries  dur- 
ing operation.  The  EPG-1200  features 
tour  AC  oulJets  and  manual  switch- 
over from  AC  line  power  to  inverter 
operation.  The  rugged,  no-mainte- 
nance  construction  wilT  give  you 
years  of  troybie-f ree  service. 

The  SLtggested  retail  price  is  $620, 
Contact  Thpp  Ute,  500  N.  Ori&afiS. 
Chicago  tL  6mi0-€ia8.  (312)  329- 
1777.  Of  circle  Reader  Service  No. 
204, 


VAN  GORDEN  ENGINEERtNG 
The  Hi-Q  antenna  end  insulators 
from  Van  Gorden  Engmeering  are 
rugged  and  lightweight,  and  have 
high  dielectric  qualities  and  excellent 
resistance  to  weather  conditions. 
These  insutators  can  be  used  as 
guy  wire  strain  insutators,  as  end  or 
center  insulators  for  antennas,  for 
constructing  antenna  loading  coils, 
for  designing  muttiband  traps,  and 
for  building  rotary  inductor?  in  lank 


circuits.  They  are  designed  to  be  used 
in  either  a  strain  or  oompression  type 
instatlalion.  Spiral  ribs  let  you  wind 
Joading  coits  or  traps  right  ofi  the  insiH 
later. 

Hi-Q  Antenna  End  Insulators  are 
available  from  most  ham  fadio  deaiers 
tor  $4  per  pair.  For  more  informabon 
coniaci  Van  Gorden  Engineenng.  P.O. 
Box  2f305.  S.  Eudki  OH  44121.  (216} 
48  f -6590:  FAX(218}481-B329.  Or  cir- 
cle Reader  Service  No.  205. 


COMMUNtCATIONS 
SPECIALISTS 

Ever  Since  the  introduction  of  digital 
continuous  tone-coded  squelch  sys- 
tems, radio  shops  and  hams  have  been 
asking  for  an  "after  market"  manufac- 
tured board.  Now  Communications 
Specialists.  Inc.  is  offering  the  DCS'23 
Digital  En  coder- Decoder,  compatible 
with  all  DCS  systems.  This  new  board 
is  constructed  using  surface  mount 
technotogy.  ft  measures  jysl  1.36*  x 
1  .IB"  X  025'.  pennitling  installation  on 
all  mobite  and  nnost  portable  radios.  All 
industry-standard  digital  codes  are 
fieid-programmable  using  simple  PC8 
jumpers.  The  board's  desigrt  uses  a 
crystal-controlled  CMOS  microproces- 
sor which  permits  operation  on  6  to  20 
VOC  at  8  rnA.  All  connedKKis  are  made 
with  color-coded  jumper  wires  con- 


nected lo  a  microminiature  plug  and 
socket. 

The  DCS-23  is  priced  at  $S0  and 
comes  with  an  illustrated  brochure  end 
instruction  sheet,  and  a  one-year  "no 
hassle"  warranty.  Contact  Communh 
catfons  Specialists,  Inc.,  426  W&st  Taft 
Avenue.  Orange  CA  92665-4296. 
Phone  (600)  854-0547  or  (714)  996- 
302T,  Oi  24^hour  FAX  (714)  974-3420, 
Or  circle  Reader  Sendee  No.  202. 


BRIAN  BEEZLEY  KGSTi 
K6ST1  has  released  a  new  MNC  pro- 
gram for  IBM -compatible  computers. 
MNC  usas  optimized,  hand-coded  as^ 
sembfy  language  in  the  kerTiel  code  of 
the  MININEC  algorithm,  sutistantialfy 
improving  performance.  Unlike  com- 
pifef-gene^ated  code,  MNC  uses  in- 
line coprocessor  insiruciiorrs  for  maxi- 
mum  speed.  In  addition,  MNC  makes 
mil  use  of  the  on-chip  coprocessor 
stac^  to  minfmtze  slow  off-chip  memo- 
ry accesses.  Where  possible.  MNC 


maximizes  parallel  execution  of  f>DSt 
processor  and  coprocessor  instruction 
Streams.  MNC  is  believed  to  be  the 
fastest  implementation  of  the  MININEC 
afgorilhm  ever  attempted  on  a  person- 
al computer. 

MNC  is  offered  as  a  $40  option  lor 
t!^  MN  3.5  antenna  analysis  program, 
MN  3.5.  priced  at  S35,  features  a  three> 
dimensional  display  of  antenna  ge- 
ometry. Contact  Snan  Beeztey  K6$TK 
5071^  Tayior  St.  Vista  CA  92084.  Or 
Circle  Reader  Service  No,  20G. 


CHESTER  QSL  CARDS 

Chester  QSL  Cards  now  offers  you 
the  ability  to  order  QSL  cards  on-line 
using  their  new  Bulietin  Board  System. 
You  can  also  monitor  your  order  and 
obtain  cufrenl  information  regarding 
shipping  dates,  iy  using  the  BBS,  you 
car?  save  $5  on  your  order  to  help  offset 
the  cost  of  your  call.  You  can  also  ra^ 
quest  free  samples  or  order  form  pack* 
ets,  The  onty  terminai  requirement  is 
the  ability  to  display  BO  columns  and  24 
lines.  You  may  access  the  bulletir^ 


board  from  8  p.m^  to  B  a.m.  CST  Mon* 
day  through  Friday,  and  24  hours  a  day 
Saturday  and  Sunday.  Other  options 
on  the  BBS  include  a  message  center 
and  the  abiiily  to  upload  and  download 
files. 

To  access  the  bulletin  boardt  phone 
(31 6)  342-381 8;  30O,  1200, 2400  baud. 
8  bits,  no  parity,  1  start,  1  stop.  For 
more  information,  contact  Chester 
QSL  Cards,  310  Commercial.  Bmporfa 
KS  BBBOi.  (316)  342-8792.  Or  circle 
Reader  Service  No,  207. 


YAESU 
Yaesu  tJSA  has  anr>Oiinced  a  new 
light-duty  rotalOf,  the  G-250,  desigr>ed 
for  light  to  medium  UHF.  VHF  and  FM 
radio  and  television  antenna  arrays  for 
remote  control  operation.  The  con- 
troller is  a  desktop  unit  which  provides 
3<60^  indication  of  actual  antenna  com- 
pass direction.  Like  all  Yaesu  rotators, 
tfie  G-250  i#  da^igned  to  last  a  lifetime. 


tl  is  housed  in  weatherproof,  mela- 
mine*coated  die^^ast  aluminum,  and  is 
permanently  tubricated  to  tnsure 
mainlenance-^ree  operation  under  all 
climate  conditions. 

The  suggested  retail  price  for  tf>e  G- 
250  is  $111,  Contact  Vaesu  USA, 
17210  Edwards  Road,  C^rritos  CA 
90701.  (213)  404-2700,  Of  circle 
Reader  Sennoe  No,  203. 
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*  Ulrra  compact  5"  x  5Vd "  5(  V/i"  * OPTO 
Jso fated  output  •  BaEtery  or  DC  powered  •  FufI 
lunction  Iambic  Keyer  •  Adjustable  speecf  and 

weight  ♦  One  Year  Ace  Systems  Warramy 

-  See  Your  Ace  Dealer  - 

*  Amateur  Electronics  Supply 
»  Barry  Electronics 

*  KJI  Electronics 

*  Madison  Electronics 

»  Oklahoma  Comm.  Center 
"  R,  F.  Enterprises 
»  R  &  L  Electronics 
>  Rivendeli  Electronics 

Ace  Systems  *  RD  1  *  Sox  93  ■  Witcox.  PA  15870 
(ai4)  965-5937 


CIRCLE  83  ON  READEA  SERVICE  CARD 


A  Good 
QSL  Card  Will 
Separate  You 
From  the  Crowd... 

stand  QUI  from  the  crowd  with  outstanding 
printing  from  one  of  America's  foremost  QSL  printers- 
Make  your  QSL  card  as  unique  as  you  are,  We  feature 
full  color  printing,  art  services,  and  UV  gloss  coating. 

Contact  us  on  our  new  B6S  (see  "New  Products" 
section  in  this  issue)  or  write  us  to  request  free 
brochiiresand  samples  (stamps  appreciated). 

CHESTER  QSL  CARDS 

310  Commercial  

Emporia, 

KS  66301 
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Need  Batterie 

Call  the  Experts 

E.H.Yost&Co. 
Mr.  NICAD 

7344  Tetiva  Rd. 
Sauk  City,  Wl  53583 

(608)  643-31  94 
FAX  (608)  643-4439 

NEW 

SUPER  BATTERY  PACKS 

for 
ICOM,  KENWOOD,  YAESU 


VISA 


Call  today  for  prices! 


iikii«wC<xdr 
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AMATEUR  RADIO  EQUIPMENT 


CALL 


l!^"^!!! 


nc. 


800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher.  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham-10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 


CmOiM  343  ON  READER  SERVICE  CARD 


ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


rjj\     RSOs  CReol-TEme  i  Storage  OiciNoscof 
^ff^  The  HSO  -  iti  fh«  n«w  solu1 


jpesj  From  HITACHI 
solution 
iiic^uirv.  Test,  rranstsr  and  Documoni  Voui^  ^^oveform  Dafc 


Compact  Series  Scopes 


4-Chann«^l.  1(K!MSV»  Mocf«l 


larroduciory  Price 


tflOMS^'S  f^BMS-s  on  4  chai-^neis  s  'y^uitaneousiy).  iCOWMz,  4kw  i  *ch  .  ^Jsw  x  2cH..  jkw  y  4cfi.  VC-&145      f  4,695.00 


Compact,  Full  F«a-iur«  Mad»fi 


50HS.S.  SCMHz,  2kw  r.  2cn 


Low  Cost/ High  Volue  Models 


2'^wi^^r-  VC-eOSi      $2,049,00 

2'^fi  !i  2ir  VC-60!3      1 1,749.00 

RSOs  fKtiTl  H'flAthi  r^aiur^  4UC^kfncti&n.s.as  roll  mDde,  avaraging,  ^ava  msmfliy,  smMthirng,  intgrpol-a1ion,pfa1figgerifq, 
oursDf  maaaurairienlE.  ptoner  interlace,  and  R£-2*3£C  i^orfaCff  Wrth  Ihe  comlort  ol  analog  and  tha  p(?*«f  flf  c;Si^.^al, 

.^r*T||#*-r*       v-^1^         Hitachi  Portable  Scopes 

'111      _  I'**'''-*'     $  435       DC  to  50MH7.  2-ChpnFTef,  DC  offset 
l^i^S^^^Wi^''^^     DC  Lc  SDMHz     lu>^Cli^f^i  AFtdrndtS  magnifier  funcfipn 

■     ■^  OualCl,jfi(,gl  V"5Z5CFl1  NMdoul.  Qjrsar  Maas.     J1.02S 

V^22  40AIHZ  Qjal  Trace    *795  yf-522  &as.ic  MD<-a.  saas 


Delayied  Spvhp 
LighiwelBli?  |13lbEi 
Sm^  S«ns 
3  Vr  Warranty 

Modal  V-106€ 
Shown 

This  seri&s  prowidB&  many  n&w  functions  suc^  as  CRT 
Readout,  Cursor  measurements  (V-lOB5i'"  1065/665), 
Ffequ8<icy  CEf  (V-l|}9Sj,  Sweeptime  AuHJfanging  and 
Tr^ger  look  using  a  &-mch  CRT  Vonj  <Jon"t  feei  [lie 
03'ii|)aclne'&9  in  I6rn(^s  of  pgrfafmanpc  and  Dp^rstkin. 

V-660  SOl^Hz  Dual  Trace  *1,195 

V-6&S  &0MH2  Dual  Trace  wCursor  $1,345 

V^1 060  1 0OMH^  Dual  Trace  $1 ,425 

V-1 065  !  OOMHz  Dual  Trace  w/Cui&or  f  1 ,695 

V-10a5  100WH?  Quad  Trace  w/tursor  52.045 

V-ltOOA  tOOMHzQuadTra<^rt,Cursm  $2,295 

V^l  150  tSOMHz  Quad  Trace  w/Ci^rsof  $2,775 


20MHz  Elenco  Oscilloscope 

$375 


MO- 1251 

•  [>vdl  Trace 

*■  Cornpondnl  T«j]«f 

•  B"  CRT 

•  K-YOperalHKi 
i  TV  Sjrnc 


FREE  DMM 

With  purchase  of 

ANY  SCOPE 


SCOPE  PROBES 

P.2  lOCJtWIH^Jx:,  iGx   323.96 


Benco  35MHI  Dual  Trace 

Good  to  &GMHZ 


$495 

h40   1252 


•  i-  ST  liKffli nsnte  ?■  CRT 
-  ImVSensikily 

■  6KV  Acceleration  V«lla94 

*  IOpe  RiiB  Time 

»  H-y  Dfl«fa1icifi»  ZAifs 

■  Wa}jai  TrigQ4[>|tg  S4k»«i3 

■  Indudea  £P-t  Prolsei 


All  scopes  include  praaeg,  spn^ma^u;:?,  flferascr^  manual,  ami  3  jfsar  ^2  j^rs  tar  Eianw  scopes)  *i3rid  wide  warranty  m  pa^ts  &.  latxi^  Wginy  accessories  aifaiiahle  ioi  an 
H.-tactii  scopes.  Call  c-r  wr^te  10-  compreEt  specKicaiiUns  on  Ihsse  and  "^any  or-"er  ?  ne  ci^cToscDDPs 


WE  NOW 
CACRY 

coMPioE  urn 

OF 

FLUKE 
MULTIMETERS 

35F      67 
27F      8050A 

73      go$oA 

75       8062A 

77F      f  More 

CALL  FOR 

SPECIAL  PetONG 


TfiieffMS4  i/i 
DJgH  MuHirrwIer 
M-700C 

$135 

.1%  Rfiji'^l.^cd 

with  Freq.  C^iunrei 

and  delu!!fl  casB 


Fgncfion  Generator 


$2&.95 

Pieiif#»s  4ifi#.  Irni«i?.  i<tiH*e 

nt^-ttiNun  l,HxloiMMi 

AM  or  FM  c^pstbiliFy 


AC  Ctir  rent  Meter 
ST-tOlD 

Sfi9.95 


l{^  Amps 
\^i»  t  Peak  IvcU 


Decode  Bidk 

'^^^^^l  #9610  iif 

.  iirij  sie.95 

47  G4im  la  IM  £  100K  pol 

f  9i5£0  Capani:^  6igx 

47^  tQ  lUMFfl 


DigitOl  Triple  Pow^r  Supply    XP'765 

$249 


0'?gv  M  tA 

D-St}V  ajl  I A 
SV  ai:  5A 


Fuly  r^tj^ar^ ,  £hi>f1  tircuil  prf»9c:ea  itidhi 
f  limi^  €c>nlrci|,  3  sefsarala  suppliai 

XP-66D  with  ftmlDfl  Metflfs  (175 


10  Function 

MuElimet^r 

CM-,)fr5 

$65 

AC  *  DC  VOSI^Jf  4  Amps 

R*iiir*fi»  to  ZOpSMij 

Ciodfi.  Logic,  ft  T^ans-leM 


Djgilqr  Ccipocifarice  Meter 
CM'^SSO 

$56.95 

9  Ranges 

J-S  bttic  Kfff 

Z«nQ  ^(MitrQl 

•ilh  cftsfl 


Triple  Pow^r  Supply  XP'62Q 

AaS€ml7lefdi€S 
Kit  $45 
2;o15Vat  1A. 
•'Jto-l&Val  •^^ 
^iti  4  tiWi  al  lAj 

Conlli^t  all  I  he  d^^irad  leal  u  re?  lor  tki^q  exp^rmeiMtt 
F44ltiia$  shpn  csrtuir  preliSflicsn   jijl  jypfrli&S 


■^     |**i 


Quod 


m0T  Supply    XP-5flO 

$59.95 

Z-2DV  art  £A 
I^S/  31  tA 

5V  at  M 

Ful^  regirlaJChi!'  aric  sKs^fl  cit'cufl  proEKl-ed 
XP-S7S  wlth-aut  meters  $39.9» 


GF-aO  16  Function  Q«nerotoi 

w^th  Freq,  Qounler 

SZ49 

£in«..  £quir<a.  Trian^k 
PulsE'.  Ramp.  .2  ta2:MH2 
Ff*q  Courier   1     IDWHj 

GF-eOlS  wltr>DUt  Ffeq;.  UslsrtuU 


Digital  LCR  Meter 

*?^  S12S 

■  U^a^-UFAs: 

Cips  1pr-20[h)F 


Pf*  0t-20M 


Wide  &Qnd  Signal  Generators 

S  6-9000 


$129 


HF  Free  ICOK'iSdUK; 

Vjf-iJible  RFouEput 
^G^SSOO  w  mgm\  Display  And  iSQMHz  &uJII-lnCou'nt«r  $S49 


LEARN  TO  BUILD  AND  PROGRAM 
COMPJTERS  WITH  THIS  Km 

INCLUDES-  All  PQttt.  Axwrnbiy  nnd  L«u)n  Manual 

Mod^i 
MM-SQOO 

$129.00 


Slgrting  frum  strfl!i;h  ygy  b*JiM  5  sprnpftrt?  SJ^TB^n  Ow^  Mhjtj-IWm-IW 
ri^fUF  D6a^*>«  r«u  ta  whLii  .niU  R^.^.  ROtfc  dnd  r^jii  a  ^BSmntrfipitK^i^ 
?or.  iwhldi  us«s  sinnilax  .TiacNfie  Sopuage  as  iBW  PC  V-ai  t^ih  ^^tUb  IN 

irstryttrons  in  pfln^ianenl  rnemofv  ift  a  261 6  E'  PROM  TeacfieE  yow  all 
aboul  input  and  ouipul  ports,  ix^mpulor  bman:  'Quild  jreigr  g«wi  n^jilxi^n^ 
a^id  team  how  to  ^can  key^HaiC  a^  disf^iat  fio  fif9*i<HA  cornovHr 
kn[^lBdgu  r^uinsd  SWnpl^  eaty  li)  iAi(ter?tand  ini^rnictiDn  Co^dn^  /gg 
lo  '^■•nle  in  machin*  language 

ROSOTICS  KIT  fOR  AIOV£  (MM-»al0>  ?7^  .?* 


WE  WILL  NOT  BE  UNDERSOLDI     C  A  K  S  Af  F*S  INP 

li^'n  ?.'*'.r'a*'n^^^''^^^    1245  Ra^^o^d^Dl^miw.  IL  6^^^^ 

($10  Max)  IL  Res.,  7%  Tax  ^^^[  ^g(^j  292-7711  1708)  541-0710 


15  Day  Money  Back  Guarantee 

2  Year  Warranty   ^^-c^  ^^b-ea  to  zh,i- 

WRITE  FOR  FREE  CATALOG 


CIRCLE  3Se  ON  F?EAD£R  SERVICE  CARD 
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Kumber  2G  on  your  Feedback  cerd 


FECIAL  EVENTS 


Ham  Doings  Around  the  World 


Ustings  are  free  of  charge  as  space  permits.  Plesse  send  us  your  Special 
Event  two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For 
example,  if  you  want  it  to  appear  in  the  January  issue,  we  should  receive  it  by 
October  31.  Provide  a  cfear.  concise  summary  of  the  essentiaf  detaifs  at)Out 
your  Special  Event  Check  /HAMFESTS  on  our  BBS  (603^525-^331  for 
listings  that  were  too  iate  to  get  tnto  publication. 


Visit  the  73  bootti  at 
. , .  Bojtbofo,  MA  on  Oct  13  &  14 
.     Brooklyn  Park.  MH  on  Ocn  27 


ocrS'i^ 


PEHRI5,  CA  Th^  Lee  De  forest  ARC,  as- 
sieied  by  9iit  locat  Al^Cs,  will  sponsor  tii^ 
Rlv«fai^  County  Fair  at  18700  Lak«  Perr^ 
Drrve.  Sfl^claV  Children's  tiays  and  Handh 
capped  day  Admission:  12  and  under  free, 
aduHs  $5.  Calt  contacl  tor  Senior's  Day  and 
fe«.  Talk  In  14S.^40  down  6.  Conlacis:  Ruth 
Am  Rich  N6HiW.  4W20  Benton  Rd  .  Hemm 
CA  92343.  (7U)  m7-7Q03.  PKT  B63  ad- 
dress 6N6HfW  @  KA6J08,  Donn&  Ltnds&y 
N60KS,  i?t4}  925-4106.  Jim  Cameron 
KB6YBP.  (714)927-4555. 


OCT  6 


PONCA  CITY.  OK  The  Kay  Co  ARC, 
OIDAR  and  Cowley  Co.  ARC  will  }ointiy  spon- 
sor the  Norlh«rn  Oklahoma/Soul  hern  Kansas 
Sw^mQ<9l  and  VE  Session.  VE  Exams  slarl 
at  0930,  al  Pioneer  Vo-Tech.  Walk -ins  only, 
Bring  original  Ucens«  and  original  CSCEt 
plus  photocopies  ot  those  dtxrumenls  for  your 
€l€  lorm  Swapmeet  starts  at  T300  hours  at 
the  Ponca  Ctty  eirpod  Commerciaj  vend<>rs. 
Talk -1(1  on  146  97  down  Contact  Mark  Byard 
N50GP.  504  Foster.  Ponce  Ctry  Of  74601 

i40S}r$i-t9se. 


OCT  6-7 


WAHRt#*GTON,  PA  The  Mt  Airy  VHP  RC, 
<ne  wiU  Sponsor  the  Pa£k-^{^  19th  anmial 
Get-Togeiher  we«kefid  Conf  ere  nee/Ham- 
f«il.  The  VHP  CorffBf«nce  wiH  be  held  at  the 
WarflngtCin  Motor  Lodge  Sat  from  9  AM -5 
PM  Coclc{ai4  hour  ami  gai-togcttiBf  a]  6  30 
PM  in  the  Pack-Rat  hkttpitafity  Suite  Dtnnef 
al  730  PM,  516,  BeghtratiOf>  £S  m  advai^we 
tb¥  Sepi .  23f d>,  S 1  d  al  ihe  door  (i  nci  udes  Sun 
Rea  MariKet)  T^  HosprtaiHy  Suite  will  t>e 
open  Friday  eveoirng  for  eaity  arrivaJs  Make 
cJieeks  pay  able  lo  ML  Airy  VHP  Radio  Club, 
Inc.,  and  send  SASE  lo:  HAfytAPAMA.  PO 
Bqx  Srt,  Souttismpfon  PA  t8966.  Motet 
Re^rvations  (2  f3}  343-0373.  The  Sun  Flea 
Market  will  be  held  from  7  AM-4  PM  at  ihe 
Bucks  County  D five- In  Theater,  mn  or  shifie. 
$5  at  the  door,  no  advance  registration.  Car- 
load Apedal  $8,  Tallgating  $8  per  fipace 
(bring  your  own  labte).  Set-up  at  €  AM.  Tatk-irt 
onW3CCXl46S2MHz. 


OCT  7 


HUNTIWQTON,  IN  The  Huntington  County 
AHS  will  Sponsor  its  annual  Ham  I  est  ai  (he 
P,AX,  Club  from  8  AM-3PM  Sellers  sei-up  at 
Q  AM  Fr0e  parkjrvg.  Handicap  access^blie. 
Admission  $3.50  advance.  $4  at  the  door.  6' 
tab(«9  $S  on  first  come  5asis.  Talk-in  on 
1^,065/685  and  446.975/443.975  Contact 
Jim  Covey KC9GK  17S2KocheFSt..Hunting' 
lonlN4S75C 

PARAMOS.  Na  The  Bergen  ARA  wfl  apofv 
sor  a  Hamlest  ai  Bergen  Community  Colfege 
liDfTi  a  AM  3  PM.  Free  adiDission  tor  btfyers. 
VE  Exami  Itom  7  AM-tO  AM.  VE  eorHact: 
Bm  Adeiy  K2MHP.  1330  Eiiwaid  St .  Fa^f- 
I3mi  HJ  074W,  (20^  7W6^-6622.  Free  paifc- 
tng  Sefler^  S7  per  space.  Talk^  on  W2AKR 
146.790  Cofilact  Jim  Joyce  K2ZO,  2B6 
RtdgmKXfd  Btvd.  Nq.,  Westwood  M/  07675. 
(201)  €64-6725. 

VOr^KEflS,  NY  Tlie  Yonker^  ARC  will  hoM 
a  HaiT^rair,,  i^n  or  shine^  froni  9  AM- 3  PM  at 
the  Yonkers  Municipal  Parking  Garage. 
Buyers  admission  SS,  under  12  free-  Sellers 
$10  per  space  (bri:ng  your  own  table ).  Set-up 
St  6  AM.  No  advance  registration  Talk-m  on 
146,52,  146.865-  or  440,150-,  Repealer' 
WeaBNH  Contact  Y.AFl.C,  PO  Box  $78, 
C&ntu<:k  Station,  Yonkers  NY  W7t0^  (BM) 
963-1021 

SPRJNGFIELO,  OH  The  Independent  Ra- 
dio Assoc  \^ll  hdd  the  Eighth  Annual  Harn> 
tesl/Compuier  Eitpo  frorn  ft  AM-4  PM,  in- 
doors at  Ihe  Clark  Count/  Fairgrounds. 
Admission  is  $4  in  advance,  £5  al  the  door, 
with  under  13  tree  Taples  are  56  advance,  $7 
a!  Ihe  door.  Talknn  on  145.45  and  224  26 
t^Hz  For  reaervaikms writer  independent  fla- 
diO  Asaee.,  PO  Box  523.  SpringftBld  OH 
45^1,  Of  call  Cttadie  WA8P.  {5i3}324-2396 


HEUSHEY.  PA  The  Central  PA  99/4A  Usef3 
Group  wiSl  fipofisor  its  Fourth  Annual  CPUG 
Cofnpulsr/ElecdFDnics  Exposi  I  len  from  7  AM^ 
3  30  PM  ai  the  f^atjonaf  Guard  Armory^  Pa^m- 
dale,  Pre-fegiBlrafion  accepted  through  Aug. 
3rd  Open  to  ail  ham  radio^  eiactrociics  and 
Oompi^r  r«|«tBa  fpoups,  Comact  Oavo  Bsi- 
€mB,frfnS3B-S414:BvTytjans.{?t7^m*' 
2974:  Anthony  fTony}  D^lJonst^  $r .  (7t7} 
534-20S6.  TBfry  Longefwckef.  (717)  638- 
7843:  m»  DetB  f^tory,  (717)  857^992  or 
499724  hrs.  8^1 300^1200/2400, 


OCT  13-14 


AUGUSTA,  GA  The  Al^  of  Augusta  wil 
sponsor  Ihe  Augusta  Hamfest/'Computef 
Show  at  the  Angus! a- (Richmond  Co.  Civic 
Center  Sat.  from  9:30  AM-S  PM  and  Sun, 
from  9:30  AM- 3  PM,  Ouidoor  Flea  Market, 
One  tailgating  space  free,  exira  adjacent 
spaces $S.  Set-upat5  AMSat,,  7  AM  on  Sun. 
Admission  S^  advance,  $5  at  the  door.  Dealer 
10'  booths  $40  ea.  Flea  market  6'  tab  leg  $10 
ea,  Ma^e  checks  payable  lo  Amateur  Radio 
Club  of  Augusta  and  maii  to  Jim  Abercrom- 
t>ie.  PO  Box  5943,  Augusta  GA  30906  (404) 
790-7802.  Pre-registered  VE  Exams  ai  9  AM 
Sal  Walk-Sn  VE  Exams  al  i  PM  Sun  Send 
your  completed  6 1 0  Icrm  *  ilh  check  for  S4 .95 
made  payab^  to  AARL/VEC  to  Don  Boftz 
WB4tGK.  I2i  Fox  Traii  Dr.,  North  Augusta 
SO  2984  r,  for  ttie  Sal.  exams  only  Pay  lot 
Sun  exam  at  test  time ^  Fai^^ed  S^t  applicants 
may  ta>e  me  Sun.  eitaexL 

BOXBORO  WA  The  New  Er^land  ARAL 
converition  at  Bojiporo,  sponsored  by  the 
Federaiion  of  Eastern  Massachusetts  Ama- 
leui  ft^tio  Associations,  wiii  tie  heid  at  the 
Shec&tdn  OaKboro  Hotet  on  the  mterseclK>n  o4 
RTE  495  &  1 1 1 .  flea  Uaikm  opens  at  6  AM 
Convention  al  9  AM  Entertarnment  and  YL 
programs  Exams  both  days  2  M  Fox  Hum. 
Talk-in  on  2  M-146  5t,  146  82.  223  94, 
449.92S  and  Boxboro  lepeatef  146.67.  Fof 
*nfo  call  W1THT,  (617)284-1(^4. 

WEST  PALM  BEACH,  FL  The  Palin  Beach 
Rep«^er  Assoc,  wkll  hold  their  Fourih  Annual 
Patm  Beach  County  Hamfest/Computer 
Show  at  the  South  Florida  Fairgrounds.  RV 

slies.  Admtssion  ^  advance,  S5  at  the  door. 
lO'Kl5'boolh£45.10'x10booih$30  Bring 
your  own  tables,  chairs,  table  cloths  and  ex- 
tension  cables,  or  pre-reg^sier  for  tables  ^ 
$10,  chairs  @-  £1,50.  Make  checks  payabie 
and  mail  lo:  PBRA  tiawfest,  PO  Box  4$1, 
Lake  Wortrt  FL  33460  Talk-tn  on  147765/ 
165.  Con  I  act  Hal  Gainen  N4UiT,  Vending 
Committer,  6332  Tail  Cypress  Cir..  Lake 
V\^om  FL  33463.  (407)  4m-O805. 


OCT  14 


WEST  FRIENDSHIP.  MO  The  C  b^a 
ARA,  inc..  will  hokt  its  14th  Annual  CAR  A 
Hamfest  at  the  Howard  County  Fair- 
grounds from  a  AM--3:30  PM  General  ad- 
mcralon  $5.  urvlicensed  spouses  and  children 
fnee,  Tailgating  SlO  per  space  (inciudat  1 
general  admission  per  spaca}.  Call  (301) 
997-5052.  Tables,  1-1  e  S20  each.  5  or 
rTKKe  $16  ea^  (indtjfles  1  v&rvior  admss^ion 
per  table)!  Talk-fn  on  146.52  simplex  and 
147  735/  135  CfOSSJinfced  to  222  32^223  92 
For  info  and  reservaiions  contact  CR. 
Whetstone  WA3YOH.  c/o  CARA^  PO  Box 
9t  K  Coktn^m  MD  21044  After  Sept  20,  be- 
tore  nriAllr^  anything^  cail  ^301}  4a&-2S09, 
(30t)  765-79t3,  Ot  to  leave  messagss.  (30lj 
997^SaS2, 

SNSL3 Y  TOW  NSHf P ,  yt  The  U tica-Shelby 
Emergency  Communicahons  Assoc,  ARC 
will  hold  a  Swap  &  Shop  from  8  AM- 2  PM  al 
the  Eisenhower  High  School  at  6500  25  Mile 
Rond  Advance  tickets  $2,  %4  at  the  door.  6' 
tables  $^0.  Trunk  ^aies  $5  Talk -in  on 
147  ia+  and  CB  CH  34.  Send  paymenl  and 
SASE  to  A  rpedR  Mikios  WY8M.  3180  Chard, 
Warren  Mi  4SQ92.  {3t3)  751-3604. 

WAUKESHA,  Wl  The  Kettle  Moraine  RAC 
Inq  will  hold  Us  12th  Annual  H am/Com pu I er 
Swepfest  al  the  Waukesha  County  ExpositJon 
Ce^iter.  Hwys  J  i  FT,  from  8  AM-1  PM.  Seh 
yp  at  6  AM.  Ttekets  are  $4  advarkca.  $5  al  Ihe 
door.  Reserved  tables  S5  for  each  4"  length. 
Admi3,sion  ticket  required  Reserve  t^olore 
Oct  G,  Exams  by  Badger  Examiners  Send 
SASE.  check  payable  to  KMRA  Swapf^st,  PO 
Box  276,  Waukesha  Wt53lB7-0276 


OCTtg 


VEROHA,  NY  The  Madtson^neida  ARC 
win  hoid  VE  Exams  m  the  Mad^sofvOMidi 
BOCES  on  Spring  Road  b«giniiirig  al  7  PM, 
All  exams  offered.  Tecfinician  thnxigth  Extr* 
cost  IS  S4  95  Talknn  on  145  37  Contact  VE 
l&onard  Popyack  WF2V,  01S)  B53-6974,  or 
on  146  79.  145.37.  WF2V  #  WAZTVE.  Or 
POPYACK^rOP$20RADCAF  Mil 


OCT  19-21 


EL  PASO,  TX  The  Third  Annual  HAMFIES- 
TA  will  be  co-sponsored  by  the  El  Paso  ARC, 
Sun  City  ARC,  West  Texas  Repeater  Ai&soc.^ 
Bilingual  ARC,  and  Chapter  64  OCWA,  This 
IB  an  miernattona^  affair  In  co-oparatlon  with 
Mexico,  which  will  allow  Americans  attending 
the  HAMFIE8TA  to  enjoy  shops,  hotels  and 
the  race  track  in  Juarez,  Mexico.  For  tnio 
contact  W.J.  Deragisch.  301  Ridgemont 
Dri^,  Ei  Paso  TX  79912-5330.  (BIS)  Sfl4- 
1649. 


OCT  20 


SELMAp  HC  The  Triangle  East  ARA  will 
hold  »ts  Second  annual  ARRL  sanctioned 
Hamfest  at  the  Smith! leld  Moose  Lodge  from 
8:30  AM-3:30  PM,  Set-up  al  6  45  AM,  Admis- 
sion: Adults  S4  in  advance,  $5  at  the  door 
Children  under  12  free  Inside  table  and  I  wo 
chairs  $6.  Outside  space  S3.  Pre- registration 
requited  for  V£  E%ams  Send  54  95  ^nd  ctmv 
pteted  610  to  TEARA  Hamf&Bt.  ofo  V^\cs 
YMk&mav^cti.  AA4%MY,  220  Camage  T/atf. 
Raiefght^C276t4.  (9l3)B47-MfS{wmmg$ 
7-9} 

GR  A  ¥ ,  TTi  TTie  1 0th  Annual  Tn-Cities  Harri- 
lest  vntl  t>e  held  at  the  Appalachian  Fair 
Grounds.  Sponsors  are  the  Kangsport,  BnstoC 
and  Johnson  Grty  RadKS  Clubs  RV  hookups. 
Admission  S5.  Miail  inc|uiries  to  PO  Box  3662 
CRS.  Joftnson  Ctty  IN  37602. 

GREENWOOD.  NOVA  SCOTIA  Ttl» 
GreeiT  wood  ARC,  VEtWN.  will  hold  their  Sec* 
Ond  Annu^  Ham  Fleamarket  fmm  9  AM-3 
PM  at  Gil  well  HaJI.  Admission  is  S2  Talk-in  on 
146,52  aiKl  146-07/.67  MHz.  Contact  tpnce 
Pmernon  VFlVCL,  Greenwood  ARC.  PO  Box 
63.  Greenwood  Nova  Scotia,  Canada  BOP 

im 


OCT  2 1 


STIRLING.  NJ  The  Tri-County  Radio  As- 
soc, will  hold  a  Hamfesi/Flea  Market  from  8 
AM-2  PM  Take  Valley  J^d.  to  Passatc  Town- 
ship  Community  Center,  Admission  $3,  chil- 
dren under  12  tree  (with  pareni).  Limited  re- 
served  tailgating  WheelchaJr  accessible 
Tables  SS;  with  AC,  $10  Talk- in  on  147  255/ 
855,  146,52  For  reservaiions:  Dick  Frunkfin 
W2BUF.  23  Shawnee  Road,  Cranford  t^J 
07016(207)276-6522. 

CENTRAUAJL  TT)eCenlfallaWlrB»ess  As- 
soc.^ Inc  .  will  hold  its  annuel  Hamfest  ax  the 
Kaskaskia  College  Gymnasium  beginning  at 
S  AM.  Sei-up  at  7  AM  Flea  Market  space 
(iTKluding  one  table),  $5.  Free  parking,  Ad- 
mtssiOfVPrize  tickets  $2  each  or  3/S5  Talk -in 
on  147.27/37  and  443.2^446  2  Mail  ticket 
orders  with  an  SASE  to  Ceintraiia  Wirefais 
Assoc..  Inc..  Hamtesf  Tibkefs,  PO  Box  1 166, 
Certtrafta  tL  ^801  for  into  call  Bud  Ktfig 
WA9U.  ($t&}  532-m06^  or  write  lo  QWA.  InC 
at  the  above  address 

BEHSA  LEM,  PA  The  Penn  Wifeless  Assoc  „ 
will  sponsor  Tradefest  '90  at  die  Yezzi  Athlet- 
ic Field  beginning  at  6  AM.  Set-up  al  6  30  AM. 
Admission  S3,  S7  per  carload  KkJs  12  and 
under  Iree  Spaces  $5  Multjp9e  spacea  guar- 
anteed by  advance  payment  VE  Exams.  Tail- 
gal  ing.  Talk-in  on  146  52  and  146  925/  325. 
Send  checks  with  SASE  to  PWA  Tmdefest 
'90.  PO  80x1734,  LanghomePA  19047.  For 
Info  call  Steifeat(2i5}  752- 1202. 


OCT  27 


BROOKLYN  PARK,  MN  The  SiKth  annual 
Hamfest  Minnesota  Bi  Compuier  Expo  will  be 
held  at  Ihe  Hennepin  Technical  College  from 
7:30  AM  3  PM  Admission  $4  50  advance, $6 
on  Ihe  day  of  the  show.  VE  Exams,  no  walk- 
Ins,  Pfe-regisier  by  sending  SASE.  complet- 
ed 610  form,  photocopies  of  current  license 
and  Code  credit  plus  $4,95  (payable  to  ARRL- 
VEC)  10;  VE  txams,  Jeny  Jensen  wr9W. 
10900  Ewing  Ave.  S.,  Bfoomtngton  MN 
55437   (612)  866-6187.  Fteamarket  labtes. 


main  area»  ilB  each,  sei-up  6:30  AM  2nd 
floor,  hsi  table  $12  each,  seVup  7  AM  Hall- 
way, ru(!tsA)to|8each,  set-op  7  AM  Hallway, 
half  lable.  S€.  each.  You  must  have  an  admis' 
tkm  ticket  to  dispiay  m  tfie  rieamefl^Qi  area 
Maximum  of  4  tables  per  sefler  m  majn  a/ea 
No  limrt  in  oi^er  areas  Send  SASE  witfi 
dieck  payable  to  Hamfest  Wmmsota  &  Com- 
puter Expo,  to:  Hmntest  Minn^sott  B  Com- 
pt/t^&io.  Box  5S9B,  Hopkins  MN  55343. 


OCT  2B 


CROMWELL,  CT  The  Middlesex  ARSCon- 
necticut  AR  Emergency  Service,  wtth  the 
Cromwell  Middle  School  ARC,  will  hold  a 
Ham  lest  al  the  Cromwell  Middle  School  be- 
ginning al  9  AM .  Set-up  at  7  AM.  Donation  $4 
aduits,  under  12  free.  VE  Exams  inFo;  Ed 
Kerns  Kf^BY  (203)  342-4300  Talk-in  on 
147,09/69,  444.625/449,625,  FM  simplex  J 
146.52  MH21.  For  general  info:  Jack  Chapman 
WA1K  (203)  347^8745  or  (203)  347-1134; 
Brian  Battles  WA1YUA.  (203)  66G-I54t  or 
(203)  CALL-YUA  For  table  reservations  call 
Jack  WA1K  at  the  atove  numt^ers,  or  Kathy 
Allison  KAtRWY,  (203)  742-7727). 

SPECIAL  EVENT  STATIONS 


OCT&   ? 


COLOMBUS,  OH  The  Columbos  ARA  wvU 
operate  Station  W6T0  tn  conjurKlioni  with  ttw 
Columbus  USA  Festival  The  festival  salutes 
(he  City  of  Columbus  and  the  Explorer 
Chnsiopher  Coliimbiis  Time  Sal.  OOOOZ- 
2400Z  Sun  WBTO  m\k  operate  SSfl  at  the 
festival  from  Sat  1S00Z-0300Z  Sun.,  and 
from  tSO0Z-24O0Z  Sun,  Frequencies  7  240, 
14.340.  21.375,  28  5O0  MHz  (all  frequencies 
^10  kHz).  Exchan^  name,  QTH  and  sigr^ 
report  Commemorative  OSL  lo  ai  wtig  oon- 
fifm  W6TO  contact  and  aJI  SWLs  wtK}«onifinn 
heannci  W^TO.  Certificates  to  stations  who 
contact,  and  SWLs  who  h«flf.  at  teast  10 
Columbus  stations.  Wofking  WSTO  equals 
siK  contacts:  each  oand  counts  separately. 
PlsQue  awarded  to  the  staiion  Ihai  contacts 
the  most  Columbus  staltons  Address  for  QSL 
and  Log  submission-  Roger  Dzwonciyk 
WB2EfG,  283Eas!  LongviewAw..  Columbus 
OH  43202.  USA  Send  an  SASE  f Si  postage 
or  1 1RC)forQSLandcaniticale  lise9"  x  12' 
envelope  tor  unfolded  cerltiicate,  Otherwise 
use  #10  envelope. 


OCT  13 


BOY  SCOUT  CAMPOHEE  STATION  The 
Locklieed  ARC  and  I  he  West  Valley  ARA,  in 
conjunctiion  with  the  Sania  Clare  County 
Council,  will  operate  Station  WA6GFY  from 
10  AM-5  PM  PDT.  to  introduce  Amateur  Ra- 
dio lo  the  5,000  t  Boy  Scouls  who  will  be 
paiticipating  in  the  Camporoe  FrBquencles. 
14  23,  21 .35.  36.4  hAHz.  SofMJ  a  9  x  12  SASE 
to:  Brian  Davis  KJeWH,  346 f  Fmm  Dr.,  S^n 
Jose  CA  ^124. 


OCT  13-14 


HAflUNGEN.  TX  The  South  Te^as  AnS 
and  the  CAF  Ghost  Squadfon,  w^t  operate 
Stattoh  N5CAF  Sat.  and  Sim  frofn  9  AM^ 
PM  local  time,  to  QQlebrate  the  Confederate 
Air  Force  AnnuaJ  Air  SNmv.  Attempts  will  be 
made  to  contact  S9^«ral  of  the  WWII  aircraft  in 
Ifve  CAF  invefitory  Ltsten  for  &-29.  6  17,  B- 
25,  P-51,  P-«0,etc.  Frequences  SSB  14260, 
212€0,  28460  kH2.  For  special  QSL  photo  ol 
Ihe  8-25,  send  your  QSL  and  SASE  to  Or. 
£?avjd  Wooiw^ver  KSfiAV,  22WS.77  Surt- 
stiine  Strip,  Harfingen  TX  78550. 


OCT  17-19 


NEW  YORK,  NY  The  Radio  Club  of  Junior 
High  School  22  will  operate  WB2JKJ  daily 
Irom  1 1 0O~  1 900  UTC  to  commemorate  the 
lOlh  Anniversary  ol  the  Club,  and  Ediicaiion 
thru  Communication.  Frequencies:  7  238  and 
21 ,395  MHi,  For  an  outrageous  card,  con- 
tacts and  SWLs  may  OSL  to:  Tt\e  22  Crew. 
POBox  1 052,  New  York,  NY  10O02. 


0CT31^N0V1 


FI?ANKENSTEIN,  MO  The  Mid  MO  ARC 
will  operate  W0<&0  from  2100Z  Wed.-1400Z 
Thur,  in  celebration  of  Halloween  Freduen- 
cies:  35  kHz  up  from  the  bottom  of  the  CW, 
Novice,  and  General  phone  subbands  For 
certificate,  send  OSL  and  SASE  \QjettKunce 
N$JUK  12t3  E  DunkJm,  Jettmwon  Oty  MO 
65101. 
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INTERNATIONAL  RADIO 

AND  COMPUTERS,  INC. /FOX  TANGO 


OUR  11TH  YEAR 


SALES 


Kenwood,  tcorn  &  Yaesu  Equipment  &  mosi  Amate-ur 
Radio  Products!  J  com  authorised  dealer! 


SERVICE 


Opiimized  AJignmert  Service  installation  of  IRC  I 
&  Fox  Tango  CrystaJ  Filters 
Enhanc&meniKits 

Tjning  Upgrades 

Bank  Controllers 

We  service  what  we  Sell. 


Authorized 

Kenwood 

Service 

Center 


FILTERS 


8  &  10  Pole  ffitematiJonaJ  Radio  &  Fo>«  Tango  Crystal 
Filters  for  Icom^  Kenwood  &  Yaesu!  F,  Tango  Filters 
also  for  Drake,  Collins  Si  Heath. 


NEWSLETTERS  &  PUBLICATIONS 


Icorn,  Kenwood,  Yaesu  Separate  Newsletters,  just 

£1 1  00  annually.  Years  of  Back  Issues. 

Back  Jusse  index— 34.00.  User's  Supplemenls 


H  A  (W    I  B  Wl      COMPATIBLE  COMPUTERS 


FCC  approved,  starting  at  S429.00 

JB^  Ham  Public  Domain  Software  al  ^3.00  perdfsk 

Send  45C/SASE  for  Fi=tEE  Amateur  Radio  20  page 

Catalog  of  products  &  services  available  or 

compiete  software  catalog.  STATE  WHCH! 

VISA,  MasterCard.  AMERICAN  EXPRESS 

SBND  TO: 

INTERNATIONAL  RADIO 

AND  COMPUTERS,  INC/FOX  TANGO 

(407)  a79-636a   FAX  No.  (407)  B78-8@5& 

751  Sojthi  Macado  Blvd.,  Port  St.  LucFe,  FL 343^3 
9^;00  AM  to  5:00  PM  MoRday  throug^i  Friday 

Place  Your  Xmas  Orders  Now 


MOTOROLA  RADIUS 

•  Fof  the  discriminating  amateur  involved  in 
commercial  communications  as  well.  Meet 
significantly  tighter  commercial  specsl 

•  Up  to  40°/o  discount. 

•  3  year  warranty  by  Motorola,  an  added  year 
provided  by  Procomm. 

•  Mobsles/handheids  and  accessories  to  meet 
your  amateur/commerciaf  needs 
simultaneously. 

Motorola  Cataiog  $10 — 

^^^^^  refundabfe  with  purchase. 

PROCOMM 

1 948  Coventry  Ct. 

Thousand  Oaks,  CA  91362 

Phone:  805^497-2397 


The  Wideoana 
SUPERCONE 

ANTENNA 
TX/RX  JO  meter,  VHR 

UHF  and  Microwave  bands 


SUPERCONE 

$09.95 

•  AFIRL  approved,  73  review  in  April  1939  and 
Monitoring  Times  review  In  August  1 989 
Ideal  for  indoor/outdoor  use 
Use  either  standing  on  radiate  or  50'  in  the  aif 
Only  2  lbs,  rjgged  construction,  no  hollow 
tubing,  US  made,  5  minutes  to  assemble 
Expandable  to  TX/RX  on  all  HF  bands 
(Supercone  Plus),  no  added  radials  needed, 
ideat  for  all  transceivers,  scanners 
Full  money  back  guarantee 

PROCOMM 

805^972307 


TM 


The 

SUPERCONE 

PLUS 

TX/RX,  HF,  VHF,  UHF 
and  Microwave  bands 


YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry's  (Dayton  1987  Ham  of  Tine  Year) 
"Introduction  To  Amateur  Radio"  package  allows 

chiidren  of  all  abifitfesto  achieve  success. 

Ready- tO'teach  package  contains:  Teacher's 
Manual  with  26  lesson  pfans.  Code  Practice 

OsciKator  for  Morse  Cocfe  practice,  Spacecode 
a u cf io cassette  wh i c h  f o I f o ws  lesson  plans,    $99.95 

•  VideoTape  Showing  Classroom  Use  Included 

Lj  Any  iTfotivated  teacher  can  teach  the  program. 
n  Ham  Radio  program  is  used  as  a  motivational  tool 
to  teach  skills  in  other  subject  areas, 

D24  hour  Hotline  is  avaiiabfe  for  hefp  and 
questions. 

DHigh  motivational  activities^ 
ho  me  works,  fund  raisers,  quizzes.  & 
1^  11  reproducibies  included- 

M<2dlQ  PO  Box  131646 

SAQntOrS  STATEN  ISLAND 

\^       ii,\-/i  %j  -     r^x  10313-oooe 

Ps) ™^^ 718-983-1416 

CIRCLE  241  ON  READER  SERVICE  CARD 


AAIA 
SIDEKICK 

ANTENNAS 

144  -  220  -  440  Mhz,  Models 
Dual  Extended  Colli  near  Elements 
Stainless  Elements  and  Hardware 
Side/Top  Mount  Tower  or  IVIast 
Excellent  Gain  and  Quality 
Easily  Stacked 
Broadband  -  Tunable 
SO''239  Feed 
New  Design  and  High  Efficiency 

$79.95 


«  * 


m 


•  * 


•  With  'N'  Connector  and  Silver 
Plated  Feed  Probe 

$89.95 

Broadcast  Tech.  Services 

11  Walnut  St, 
Marshfield,  Mass.  02050 

617-837-2880 

800-874-2880  Order 

No  Extra  Charge  for  VISA-MC 

Shipping  Handling  add  S4<00 
Mass,  Residents  add  5% 


CIRCLE  84  ON  Hi  A  PER  SERVJCE  CARD 


REPEATER  LINK  CONTROLLER 


LINK  1 

t  \ 

^^ 

RLC-6    K 

^^-. 

^,1^    ^ 

^^ 

t 

^^:^ 

LINK  2 

1 

MAIN 

DCDCATCII 

[links 

ntrsHitn 

LINK  COMM  RLC-6 

ALLOWS  3  HUB  Ofl  CHAIN  UNKS 

GAM  BE  INTERFACED  TO  MOST  REPEATER 

CONTROLLERS 

DIRECT  CONNECTION  TOS-COMM5/6 

REPEATER  CONTf^OLLERS 

HALF  OH  FULL  DUPLEX  LINK 

REQUIRES  ONLY  3  LOGIC  LINES  FOR  CONTROL 


ONLY  $149.95 


LED  DISPLAY  BOARD 
S'COIW  CABLE 


$29.95 
.  $9.95 


LJNK  COMM 

PO  BOX  107t  •  BOZEMAN,  MT  S9771 

(406)  587-4085 


CIRCLE  47  ON  REJIDER  SERVICE  CARO 


RDC 


THES  MONTH'S  GOODIE  FROM  THE  CANDY  STORE 
YAESU 
FT-1000 
UNDER  S2 95 0.00 


Similai  SfivmgsOn  Kenwood,  AsSron.  | 
Yaesu,  HyGam.  Atimco.  Etc  Alf  LT.O 

Yaesu         FT-747GX         S 729  90 
Ovef  9034  Ham  Jterns  in  Stock.  aN  Prsces  Cash  FOB  iPsaston 
iwlorp  Specials  m  MAM  ADS.  Looking  lor  Something  not  Listed^ 

Cai>  or  Write 

ROSS  bFSTRIBUTtNG  COMPANY 

TS  S.  Slisl»  SlfMl,  Preston,  l<J.  93263  -  Teiopriori«  i|2<]Bt  952 -OB 30 

HburS  TuB.-Fri.  9-e  —  9-2  HrtandB^^  Ctos»d  Sal.  &  Sun. 


CJRCLE  2S4  ON  READER  SERVICE  CARD 
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Notes  from  FN42 

Afore  sad  news,  Peter  Strauss 
ZS6ET.  73's  HambaBBBdor  to  the  Re- 
pubtic  of  South  Africa,  df^d  in  q  light 
plane  accident  on  Jufy30.  According  to 
3  quick  FAX  from  Phil  Gray  KATTWQ^ 
Hambas^dor  for  Mozambique,  a  tnes- 
sag&  from  an  SARL  representative 
said  that  Peter  was  apparently  taktryg  a 
mat  for  his  pilot 's  license  when  he  was 
forced  to  take  off  after  landing  and 
crashed  in  the  process.  Peter  was  also 
a  Councillor  for  the  South  Airican  Ra- 
dio League. 

With  the  death  several  months  ago 
of  Ken  Gott  VK3AKU,  Hambassador 
from  Austraiia  and  Awards  Manager 
for  the  WfA,  this  leaves  another  hole  in 
our  73  representattorj.  Peter  and  Ken 
were  two  of  our  most  prolific  corre- 
spondents^ and  we  wilt  miss  both  of 
them.  See  the  South  Africa  portion  of 
this  coiumn  for  Peter's  last  report. 

Limon,  Colorado:  tn  fast  month's 
column,  I  wrote  about  the  tornado 
hitting  Limon,  stating  that  the  news 
reports  did  not  mention  ham  involve- 
ment. I've  received  ^>me  responses 
a6o<j;  the  **Umon  Disaster/'  as  it  is 
now  called  in  Colorado.  One  person 
believed  /  was  saying  that  k>csl  hams 
were  not  prepared  for  or  involved  in 
the  emergency.  Careful  reading  shows 
that  I  was  asking  questions,  not 
making  statements,  t  Just  didn't 
know  whether  hams  were  involved 
or  not,  and  I  asked  for  information. 
The  mafor  TV  networks,  CNN,  and 
wire-service  reports  did  rs&t  mention 
hsmsatafi. 

The  resp^wises  f  received  from  hams 
advised  me  that  they  were  the  first  to 
report  the  tornado  to  others  outside  the 
area,  and  that  they  took  a  very  active 
part  in  disaster  communications. 
Bravo!  But  f  heard  nothing  of  these 
facts  on  the  East  Coast- 1  just  wish  that 
the  nationai  TV  networks  arid  wire-ser- 
vices had  been  informed  of  ham  irt^ 
voivement,  or  if  they  w&e  informed, 
that  they  had  broadcasted  this  informa- 
tion. 

Bdie  Sheffield  KA^MQA,  Section 
Manager  of  the  ARRL  for  Colorado, 
wrote  me  about  the  massive  effort 
hams  played  in  the  Umon  Disaster 
(see  '-Roundup/'  below}.  THEY 
PLANNED,  THEY  PREPARED.  AND 
THEY  WERE  READY! 

Checking  The  ARRL  Repealer  Di- 
rectory, i  discovered  that  tfwre  are  two 
2'meter  repeaters  tocated  in  Genoa, 
just  east  of  Limon^  No  slight  intended 
to  the  owners  and  users  of  those  re- 
peaters. Again,  the  only  statement  t 
made  was  that  ham  involvement  didn  't 
make  the  national  news 

— Amie  Nt  BAG 


Hound up 

Japan  From  The  JARL  Wews-  Ao 
cording  to  an  invdstigalion  by  the  Mtn- 
istry  Of  Posts  and  Communicalions, 
amateur  radio  slat^ofis  totalied  an 
amazing  1,027.101  as  of  March  31, 
1990p  passing  the  milNon  rnark  for  the 
first  lime.  In  March  1970,  the  total  was 
100,000.  Compared  to  fast  year,  the 
rale  of  increase  waa  1 2%.  1 10,000  new 
amateur  radio  stations  went  on  Ihe  air, 
the  largest  ir>Cfeas©  ever. 

Sweden  From  Radio  Sweden. 
Aithur  Cushen  has  updated  his  book, 
Radio  Listeners  Guide,  from  1988  lo  a 
new  1990  edition  The  new  edition  in* 
eludes  coverage  of  New  Zealand's 
new  shortwave  service.  Printer  Dis- 
abled Radio,  New  Zealand  and  Aus- 
Italian  medtum  wave  stations  revisited, 
and  updated  information  on  sun  spots, 
jamming,  world  time,  and  pirate  radio. 
You  can  Of def  this  1 1 6-page  boo*5  (%n 
A4  format)  froni  Gilfer  Shortwave.  Box 
239,  Park  Ridge  NJ  07656,  USA.  Cost 
is  $18  U.3.  Irk  Australia  and  New 
Zealand,  you  can  order  from  Arthur 
Cushen  Publications,  212  Earn  St.,  In- 
vercargill.  New  Zealand.  Cost  is  22 
Australian  dollars  or  24.20  New 
Zealand  dollars. 

USA/Colorado  From  fiefe  Sheffteld 
KA0MQA.  on  AMATEUR  RADIO  AND 
THE  LIMON,  COLORADO,  TORNADO 
(edited  for  space)  . 

During  Ihe  evening  of  June  6lh.  a 
devastating  tornado  swept  through 
Limon,  Colorado,  and  virtually  de- 
stroyed all  communication . ,  ..  The 
Se^^ere  Weather  Net  (SW)  spotters  had 
been  tracking  tfie  storms  since  1  p.m. 
with  nets  in  tiotti  Denver  and  the  Col6- 
rado  Springs  areas. 

Trained  amateur  radio  weather  spot- 
ters were  covering  the  possible  danger 
areas,  and  Tim  Samaras  WJ0G,  with 
his  ATV  camera^  sent  five  pictures 
back  to  the  National  Weather  Service 
in  Denver.  After  Limon  radar  was 
knocked  out  by  the  tornado,  the  spot* 
ters  provided  the  earty  reports  and  to- 
catkins  of  several  other  tornados. 

LirTK>n  is  about  75  miles  from  Denver 
and  just  a  bit  closer  to  Colorado 
Springs.  Pete  Peterson  N0AFR  from 
Arriba  was  Ihe  first  amateur  on  the 
scene,  less  than  3D  minutes  after  the 
tornado  hit,  ctoseiy  followed  by  Norm 
Michaels  KAflEFF  from  Flagler.  [The 
latter  is]  the  EC  (Emergency  Coordina- 
tor) (or  Lincoln,  Kit  Carson,  and 
Cheyenne  cotinties.  Other  early  arriv- 
ing eastern  plains  hams  included  Buck 
Bodigers  WA0DQJ  and  Keith  Bowhan 
weOGM  of  Genoa,  and  George  Saum 
K0GS  of  Agate. 

The  Rocky  Mountain  Division  Vice 
Director,  Bill  Sheffield  KOCU  was  alert- 
ed by  David  Riehenditer  WDflHNQ  that 
the  Colorado  State  Patrol  was  request* 
ing  Amateur  Radio  operators  in  Limon, 


BHt  alerted  the  EmerQenoy  Coordina* 
tors  of  Denver,  Jeff  Irvin  KBiCHT  and 
Mike  Stansberry  K6TER  of  Colorado 
Springs,  and  within  an  hour  of  the  tor- 
nado, amateurs  were  en  route  to  Limon 
from  Denver  and  Colorado  Springs. 

During  the  first  hours  folEowing  the 
tornado ^  amateur  radio  operators  han- 
dled priority  messages  for  the  Ltmon 
PoJice.  the  Lir>coln  County  Sheriff,  the 
Coioracio  State  Patrol,  and  other  fire  and 
rescue  groups;  amateur  racSo  commun- 
ications were  set  up  at  both  the  Mile  Hi 
Red  Cross  and  the  Pikes  Peak  Red 
Cross  around  the  clock,  providing 
emergency  and  health  and  welfare 
communications  in  and  out  of  the  area. 
The  second  day  a  fresh  batch  of  am- 
ateurs arrived  at  Limon,  including  Sob 
Ragain  WB4ETT.  DEC,  Jim  Lommen 
KC70Y,  EC  for  Arapahoe  County,  and 
Bot^  Hitchens  KSVOC.  EC  for  Douglas 
County.  By  Friday,  June  Sth,  priority 
communications  were  windir^g  down 
and  the  amateur  radio  operators  were 
concentrating  on  health  and  welfare 
traffic  along  with  coordinating  commu- 
nications for  the  Red  Cross.  Salvation 
Army,  and  the  NWS  radar  station  in 
Umon. 

The  Pikes  Peak  2  meter  repealer 
W0YNE  was  the  oniy  usable  repeater 
from  Limon.  The  Hugo  repeater  went 
out  with  the  storm  and  Denver  re- 
pea  ters  and  other  Colorado  Springs 
repeaters  were  not  reachable.  Mi  ice 
KOTER  Iried  to  coordinate  packet,  but 
the  distance  was  too  great  for  the  COS 
digi  to  work  effectively,  so  health  and 
welfare  traffic  was  passed  on  HF  and 
450  MHz  along  with  2  meters. 

The  folk} wing  is  a  partial  listing  of 
some  of  the  amateurs  mvofved  during 
this  communications  effon. 
N«AFR,  NCAMP.  N©BQH,  N0CYR, 
mOWJ.  N5EZL,  N0FDA,  N0IER. 
NDIEM,  NOIKF,  N0ION,  NSJIZQ,  NOKIC, 
N(&KRW.  N0JAA.  NCJLH,  NIBLBI^ 
WefBEGp  W0OGM.  WODUM,  W3TMR, 
KG0S,  KOfJ.  KT0H.  KCZL.  NXaE, 
NW0J,  WGeN.  WJ0G,  WR0S.  WU0N, 
WiVL  K4UBU,  KC7QV,  K8VQC, 
K»PGM,  K0PGU,  K0OBA,  K0TER. 
K0WIQ,  K0UEM,  KC0TR,  KDftNT, 
AL7GQ.  KA3H8K.  KA7EEJ.  KA7JOR. 
KC4KGS,  KA0EFF.  KA0EFM, 
KA0JEA,  KA0MQA,  KB0ADH, 
KBeADG.  KB0CHT,  KB0FNM. 
KD0UE.  WB4ETT,  WB6YXD, 
WA0DGJ.  WD0HNO,  WA0MNL, 
WB0MPH.  WA0TAV.  WB»TU8. 
WA0ULE,  WAiYNP. 

There  were  so  many  amateurs  In- 
vofved  from  the  Front  Range  of  Colora- 
do thai  it  ^s  difficult  to  have  a  complete 
list  of  all  of  their  names  and  calls.  But 
every  amateur  is  to  be  commended  for 
the  excellent  job  done  in  this  disaster. 
The  distance  traveled  each  day  to 
provide  the  many  man-hours  of  com- 
munications was  a  tremendous  effort. 
arKJ  Ihe  services  provided  have  shown 
10  the  publH:  and  to  local  and  stare  offi^ 
ciels  Ihe  value  of  amateur  radio  and  our 
capability  for  establishing  and  main- 
taining an  effective  emergency  com- 
munications network  within  our  own 
state  of  Colorado.  {Edie  Sheffield, 
KA^MQA.  1444  Roslyn  St.,  Denver  CO 
802201 


;^i^ 


HONG  KONG 

Philip  J.  Weaver  VS6CT 
Flat  390  Two  Park  Towers 
1  Kings  Road 
l-kmgKdng 

Nearfy  a  year  has  elapsed  since  1  tast 
wrote  a  note  from  Hong  Kong.  During 
that  time  I  moved  from  the  old  fiat  I  had 
been  in  for  the  last  13  years.  I  now 
reside  on  the  top  fioor  of  a  39-story 
apartment  block  and  it  has  taken  me 
nearly  a  year  to  get  the  antennas  fr>  the 
photograph  up  and  running,  with  the 
help  of  Bretl  VS6BG  who  shares  with 
me.  pA^OWf  What  a  location!] 

Amateur  activity  in  Kong  Kong 
thrives  and  as  of  July  we  have  972  li- 
cense<t  amateurs  in  Hong  Kong.  741 
are  Class  "B"  licenses,  which  was  first 
mt reduced  in  April  19&2,  and  231  are 
Class  "A*'  licenses.  The  majority  of 
Class  "B"  holders  are  very  active  on  2 
an6  6  meters,  and  as  such  there  has 
been  considerable  activity  out  of  Hong 
Kong  on  6  with  quite  a  few  firsts  on  6 
into  Europe. 

The  Telecommunications  section  of 
the  Po«t  Office,  which  handles  all  ama- 
teur  radio  licensing  in  Hong  Kong,  has 
once  again  moved  its  offices.  Now  it's 
located  on  the  19th  floor  of  the  Sincere 
Building  in  Des  Voeux  Road  Central  in 
Hong  Kong, 

The  issue  of  reciprocaf  and  visitor's 
licenses  are  sti  1 1  as  swi  ft  as  aFways .  and 
provided  you  come  in  with  the  right 
documentation,  you  tdn  expect  a  call 
and  receipt  for  the  license  fee  (HK 
$150)  to  enable  you  to  operate  legally 
within  30  minules.  If  you  are  not  sure 
what  is  required  or  where  to  go,  call  me 
when  you  get  into  Hong  Kong.  Be  sure 
thai  you  bring  your  original  license  for 
the  PMG  people  to  see. 

The  Mong  Kong  Amateur  Rad^o 
Transmitting  Society  (HARTS)  still 
rrmets  on  the  second  Tuesday  of  every 
month  al  1 900  in  the  Volunteer  Officers 
Mess  on  the  2nd  floor  of  Beaconsfield 
House.  neKt  door  to  the  Hilton  Hotel ,  All 
guests  are  ver^  welcome.  The  only 
other  Society  is  the  English  Language 
Amateur  Radio  Transmitting  Society 
{ELARCS).  whose  aim  is  to  look  after 
the  inierests  of  the  expatriate  commti* 
nity.  It  meets  quarterly  with  a  dinner, 
usually  in  one  of  Hong  Kong's  Yacht 
ClutDS.  For  information  call  me  on  ar- 
rival at  887-6366,  or  write  before  you 
come  and  I  can  tell  you  when  and 
where  we  shall  next  be  meeting.  Our 
annual  dinner  this  year  will  probably  be 
hefd  at»out  the  6th  o1  December,  and 
we  would  wefcome  any  overseas  visi- 
tors who  may  be  in  town. 

I  have  had  many  inquiries  as  to  what 
has  happened  to  our  10  meter  beacon 
which  normally  operates  on  28.290. 
We  had  some  bad  luck  on  site  and  il  is 
taking  longer  than  expected  to  get  it  all 
up  and  runnir^g.  However,  the  6  meter 
beacon  on  50^075  has  been  operating 
without  a  break  for  many  years  now. 
We  hope  that  the  10  meter  t>eacon  will 
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Phoio  A.  Phiiip  Weaver  VSSCTand  hts  antenna.  He  now  nves  on  ine  wf>  floor  of  a 
39-story  apartmer^r  block  in  Hong  Kong. 


be  back  on  the  air  by  the  time  this  is 
printed.  Hong  Kong  is  one  of  the  most 
frenetic  cities  in  the  worid»  and  finding 
time  after  work  and  on  the  weekends  to 
get  other  things  done  can  be  a  prob- 
lem* 

At  work  [  have  been  kept  very  busy 
geltmg  the  new  satellite  program  up 
and  running  for  the  Cospas-Sarsat  pm- 
gram.  This  ts  a  V9ry  interesting  sid^ 
tight  lo  the  us©  of  NOAA  low/<>fbiling 
sateHites  for  the  detect  ion  of  tf  ens  mis- 
sions from  Emergency  Position  IrKJica- 
tor  Radio  Beacons  (EPlRSs).  Hong 
Kong  has  established  the  first  Local 
User  Terminal  in  the  Far  East,  and  as 
Search  Coordinator  tor  the  South  Chi- 
na Sea  it  IS  part  of  nr^y  section.  Plus  we 
are  Investigating  the  procurement  of 
the  necessary  radio  equipment  for 
communicating  with  ships  at  sea  under 
the  Global  Maritime  Distress  and 
Safety  System  (GMDSS)  which  will  be 
implemented  in  February  1992. 

There  are  now  lour  2-meter  r^ 
peaters  operating  in  Hong  Kong,  al- 
though only  one.  provided  by 
ELAHCS.  uses  the  English  language. 
tf  you  want  to  ge!  on  the  air  with  this 
one,  you  will  need  a  CTCSS  encoder f 
decoder  on  your  radio.  Call  me  for  the 
code  when  you  get  here. 

Until  later,  73  de  VS6CT,  Philip 
Weaver.  IPhiiip's anterfnas  tn  ttrepho* 
to  are  a  6  meter  beam,  144/430  beams 


for  satefiit&s,  and  a  Cushcratt  H5  veni- 
cai  for  HF  on  the  top,} 


tiTHUANIA 

Jonas  Paskauskas  L  Y2ZZ 
PO  Box  71 
Siauliat  235400 
Uthuania 

The  Uthuanian  Amateur  Radio  Con- 
ference, which  was  canceled  this  year 
because  of  the  political  situation,  has 
been  rescheduled  and  will  take  place 
in  June  1991.  All  problems  with  Visa 
applications  should  be  straightened 
out  by  the  end  of  this  year.  Anyone 
interested  in  attending  this  conference 
should  contact  me  at  the  above  ad- 
dress or  on  the  World  Lithuanian  Ama- 
teur Radio  Net  meeting  on  weekends 
on  28.444  or  21 .330  MHz  at  1 400^1 500 
UTC 

The  first  portatile  LY  caltsign,  LY/ 
W1ECK.  was  issued  this  spring  to 
WlECK  as  he  was  visiting  Lithuania. 
Also,  another  portable  LY  cal^sign,  LY/ 
DL9HQ.  was  issued. 

Any  amateur  planning  a  visit  to 
Lithuania  and  wishing  to  obtain  a 
portable  callsign  should  send  a  copy  of 


his  license  lo  me  with  the  dates  of  the 
planned  visit. 

News  from  Lah/ta:  I  was  told  that  VL 
portable  callsign s  are  aJso  being  is- 
sued. To  obtain  them,  write  to  The  Mm- 
istei  of  Communications,  Riga^  Latvia, 
and  enclose  a  copy  of  your  amateur 
radio  license. 

That's  all  from  Lithuania  a1  the  mo- 
ment. I  hope  to  see  many  of  you  at  the 
Conference  in  June, 


SOUTH  AFRICA 

Peter  Strauss  ZSBET 

P0  8ox354at 

Northdiff 

ZA-21f5 

B^pabhc  of  South  Africa 

"Siient  Key" 

The  new  Souih  African  radio  ama- 
teur novice  licence  became  a  reality  for 
South  Africa  in  June  1990.  Negotia- 
tions between  I  he  administration  and 
the  South  African  Radio  League  start- 


teur  operation  by  means  of  a  global 
multilalerat  opef  aling  agreement 

The  ihifd  licence  grade  mtrodiiced  in 
South  Africa  is  not  CEPT -compatible  in 
many  aspects^  but  aimed  to  promote 
electronics  and  telecommunications  in 
a  wide  sense  amongst  young  pec^e. 
The  5  words  per  mmule  has  been  intro- 
duced in  order  to  comply  with  the  Inter- 
national Tetecommunications  Union 
(ITU)  requirement  that  radio  amateurs 
intending  to  operate  below  30  MHz 
must  be  able  to  send  and  receive 
Morse  code.  The  speed  is  left  to  the 
individual  administration.  The  new  li* 
cence  reduced  the  mininnum  entrance 
age  from  16  to  1 2  years.  It  was  experi- 
enced that  the  age  limit  posed  a  prob- 
lem in  partcutar  at  a  time  when  schol* 
ars  were  preparing  for  University 
entrance  exams  or  htgh  school  final 
exams.  This  resulted  often  in  opposi- 
Lion  from  parents  who  perceived  the 
radio  amateur  exam  as  a  "distraction*' 
10  their  children. 

In  order  to  malce  the  new  licence  at- 
tractive to  the  potential  radio  amateur, 
signifioanl  frequencies  and  operating 
modes  have  been  included.  Voice 
communication  and  data  communica- 


Photo  B.  Tracy  Strauss,  enrolfed  for  the  new  South  African  Novice  ficencB.  gets  a 
feel  of  the  keyboard  for  a  future  packet  contact. 


ed  in  1969.  A  proposal  outlining  the 
framework  for  the  new  licence  grade 
and  suggested  frequency  ranges  had 
been  presented  by  the  SAHL  negotiat- 
ing learn  directty  to  the  Postmaster 
Genefal  and  senior  offidaJs  of  the  li- 
cence auttvorrty, 

South  African  radio  amateurs  had 
until  recently  only  two  licence  grades: 
A— full  (all  privileges  included)  Z5  li- 
cence requinng  a  technical  multiple 
choice  exam  and  12  words  per  minuie 
Morse  tost,  and  a  restricted  ZR  licence 
of  the  same  technical  exam  level,  but 
without  any  Morse  test.  The  intfoduc- 
tion  of  the  restricted  licence  (no  code 
licence)  more  than  20  years  ago  as  a 
second  licence  cfass  maintained  com* 
palibJlity  willn  [he  licence  grades  in 
most  of  Europe  and  the  Far  East  (ex- 
cept, eg,,  Japan  ar>d  the  USA). 

Today «  tremendous  progress  has 
been  made  in  the  arena  of  international 
licence  compatibility^  Many  member 
countries  of  CEPT,  an  umbrella  organi- 
sation of  European  Telecommunica- 
lions  Authortlies.  no  tonger  require 
wrilten  applications  from  foreign  radio 
amateurs  of  signatory  countries,  and 
they  permit  mobile  and  portable  ama^ 


lions  in  the  70cm  band  pfovide  access 
to  the  worldwide  packet  BBS  network 
and  local  communications.  Voice  com- 
munk:ation  via  an  allocation  on  the  10 
meter  band  encourages  experirr^nta- 
tkm  with  antennae  arnJ  home^rewing 
by  converting  CB  radios  and  modifying 
CB  antennas,  etc,  at  very  tittle  cost. 
Regional  communication  via  CW  and 
data  iRTTY  and  PACKET)  in  the  10 
UHz  band  will  permit  the  Novices  in 
South  Africa  io  communicate  across 
the  borders. 

In  order  to  implement  the  main  ob- 
jectives (low  entry  age^  easy  technical 
exam  and  HF  slices)  concessions  re^ 
garding  the  permissible  output  power 
had  to  be  made  [S  watts  moduialion 
and  20  watts  PEP},  The  resultant  li- 
cence structure  may  be  a  rrMidel  for 
many  other  developtn^  countries  irv- 
tending  to  make  a  serious  effort  in  the 
promotion  of  amateur  radio.  US  ama- 
teurs should  not  forget  that  there  are 
stiil  many  countries  in  Africa  wrlh  onfy 
one  licence  grade,  dating  back  to  cokh 
nial  days,  effect tvely  excluding  local 
nationals  from  the  amateur  senfice  in 
these  countries. 

The  new  South  African  Novice 
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licence  will  provide  an  entry  to  the  ama- 
teur service  to  all  population  groups 
and  an  opportunity  to  find  an  interest  in 
electronics  as  a  vocation  in  later  life.  3y 
the  time  you  read  these  lines  you  may 
well  want  to  keep  a  lookout  for  the  new 
ZUt  callsign  prefix  allocated  to  the 
South  African  Ntovices. 

Enclosed  is  a  photo  of  Tracy,  Sy- 
san^s  and  rny  daughter  She  is  enrolled 
for  the  Novice  license  and  is  getting  a 
feel  of  the  keyboard  m  preparation  for 
packet  radio.  [P^ter  enclosed  the  main 
features  of  the  new  licence  but  there  is 
not  room  here  io  print  them.  Look  for 
them  on  the  73  BBS.  Frequencies  on 
which  a  Novice  may  transmit  are  por- 
tions of:  760m,  60m,  30m,  15m,  Wm, 
and  70cm,  with  differing  modes  of 
transmission.  J 
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SPAIN 

Woodson  Gannaway  N5KVB/EA 

Apartado  i1 

35450  Santa  Maria  de  Guia 

(Las  Paimas  de  Gran  Canada) 

Isias  Canartas 

Spain 

Good  news  for  four  of  the  members 
of  Union  de  Radioaficionados  Las  Pal* 
mas  (URL)  in  the  Canary  Islands.  They 
were  advised  that  they  had  won  their 
class  in  the  Associazione  Radioama" 
tori  Italiani  (ARI)  International  DX 
Contest. 


The  four  contesters  are  all  active 
members  of  the  URL.  Elsa  EASBVH 
has  been  an  amateur  since  September 
1386,  and  in  this  short  time  she  has 
won  almost  every  Spanish  contest  in 
which  she  has  participated.  She  has 
atso  won  the  Canary  Island  of  Africa 
part  of  most  of  the  foreign  contests  she 
has  participated  in, 

Isabel  EA8BSJ  has  been  an  active 
amateur  since  1985  and  a  successful 
contender  from  the  first.  But  since 
19B&  she  has  sat  out  the  contests  in 
order  to  help  Elsa  develop,  sharing  her 
experience  in  all  areas  of  contesting. 
She  fs  also  working  on  a  book  about 
worldwide  contesting. 

Marcos  EA8BIK  ts  the  URL  Secre- 
tary and  an  active  planner  and  partici- 
pant for  al[  kinds  of  activities.  He  is  aiso 
a  good  contest  operator.  In  this  contest 
he  took  care  of  attendance. 

Leon  EASBSt  teaches  electricity  and 
electronics  at  the  URL.  He  is  also  a 
good  contester  (in  the  fast  ARRL  con- 
test he  logged  2,940  conEacts  in  48 
hours).  In  this  contest  he  handled  the 
antennas,  equipment,  and  the  kitchen. 

A  future  story  that  I  am  trying  to 
chase  down  are  the  plans  of  a  com- 
memorative sailing  of  Columbus's 
three  iittle  ships  that  sailed  to  the  Unit- 
ed States  of  America  about  500  years 
ago.  The  sailing  will  be  in  I992p  and  I 
understand  Ihat  things  are  starting  to 
happen.  If  anybody  in  Spain  has  any 
information,  please  sand  it  to  ma. 

Congratuiations  to  the  contesters 
and  best  wishes  to  alll  73  de  Wood  so  n^ 
N5KVB/EA. 


Upda  tes 


Number  30  on  your  Feedback  card 


JulyQRP 

I  noticed  an  error  with  the  sche- 
matic in  the  ''QRP"  section  in  the 
July  1990  issue.  This  error  will 
blow  the  fuse  each  time  power  is 
applied.  You  cannot  wire  the  sec- 
ondary of  a  transformer  in  that 
manner  to  get  more  current.  H  you 
want  to  get  more  current,  you 
need  two  identical  secondary 
windings,  and  you  must  phase 
them  so  that  they  don*t  fight  with 
each  other  (see  the  corrected  por- 
tion of  the  schematic  below). 

Aiso,  the  author  noted  that  he 
". .  .wired  both  14.8  volt  secon- 
daries in  parallel.  This  increased 
the  current  to  the  bridge.  ,  .and 
the  extra  current  helped  keep  the 
vottage  stable  under  load."  That 
would  be  true  HAD  he  wired  the 
secondaries  in  parallel.  But  he 
noted  earlier  that  ". . ,  14.8  volts 
was  a  bit  low  for  the  regulator," 
and  he  is  correct  in  that  most 
voltage  regulators  require  at  least 
5  volts  differential.  TNX  Gten 
Closson  N6PQP. 

Field-Strength  Meter 

Ray  Kent  KM4KT.  the  author  of 
"Quick  and  Easy  Field-Strength 
Meter"  in  the  September  1990  Is- 
sue of  7$,  notes  that  for  greater 
sensitivity,  you  can  eliminate  R1 . 
TNX  KM4KT. 


Portable  100  BBS 

See  the  letters  column  in  the 
August  issue.  The  phone  number 
for  the  Portable  100  BBS  should 
be  (603)  924-9770.  TNX  Nuge. 

June  Ham  Profiles 

From  Joel  Mendes  Pinto  PT2KU: 
"Thanks  for  the  note  my  friend  Gil 
AL7KU  sent  you  about  our  eyeball 
QSO  in  my  QTH  in  the  June  issue. 

"There  is  a  little  correction  which 
is  very  important  to  me:  The  de- 
sign of  T-shirts  was  for  the  first  2m 
group  in  BrasNia  (the  capitol),  not 
Brazil  Aiso,  in  1975 1  set  up  the  first 
2m  station  in  Brasilia,  not  Brazil. 

"Many  hams  from  Sao  Paulo, 
Rio  de  Janeiro,  and  other  cities^ 
were  the  true  pfoneers  years  ago, 
on  2m  works."'  TNX  PT2KU. 


Correction  for  the  QRP  schematic  in 
the  July  1990  issue. 


Numt>er  3B  on  your  Feedback  card 


Ham  help 


Your  Bulletin  Board 

We  are  happy  to  provide  Ham  Help  listings  free  on 
a  space  avaiiadie  basis.  To  maf^e  our  job  easier  and 
to  ensure  that  your  listing  is  correct,  pfease  type  or 
print  your  request  dearly,  double  spaced,  on  a  full 
(6V^''  X  tV)  sheet  of  paper  You  may  also  upload  a 
listing  as  E-maii  to  Sysop  to  the  73  BBS.  Use  upper- 
and  lower-case  let-  ters  where  appropriate.  Also, 
print  numbers  carefully — a  t,  for  example,  can  t>e 
misread  as  the  tetters  1  or  i,  or  even  the  number  7. 
Thank  you  for  your  cooperation^ 

Blind,  handicapped,  house-bound  ham  wtth 
arthritis  for  20  years  wants  to  hear  from  people,  ar^d 
seeks  a  portable  shortwave  radio,  such  as  a  Sony 
Model  2010,  If  you  could  help  me,  please  write  or 
phone.  I  welcome  letters.  Richard  Jastrow.  5909  W. 
6th  St.,  Los  Angeles  CA  90036,  phone  (213)  938- 
5347. 

Looking  for  Teletype  Bulletins  12CIB,  1167.  25tB, 
and  264 B.  Charles  T.  Huth,  229  Melmore  St.,  Tiffin 
OH  44863.  (4 19}  448-0007. 

I  need  a  schematic  or  manual  on  RF  Communica- 
tions, Inc,  HF  Transceiver  Model  RF-301 ,  made  in 
the  USA  20  years  ago.  I  will  copy  and  pay  all  postage. 
Jesus  Gonzalez  C02DC,  Box  6681,  Havana  6, 
Cuba. 

I  am  in  need  of  information  concerning  construc- 
tion of  a  Jacob's  Ladder.  A  friend  of  mine  at  work 
wants  to  build  one  for  a  science  project  with  his  son. 
Thanks  for  any  help.  Eric  Johnson  KM4ZL,  105  Kent- 
wood  Or ,  Daphne  A  i  36526 . 

I  am  fnte rested  in  packet  radio ^  especially  TCP/IP 


(snmtp)  but  am  having  a  heck  of  a  time  getting  gohg. 
I  am  Interested  in  setting  up  equipment,  donating 
time  and  money  and  working  wtth  others  to  set  up  a 
reliable  high  speed  digital  backbone.  Anyone  else 
interested?  Let's  do  it.  Tommy  B,  (309)  683-4134  or 
wd0eit@wd3drmJfusa^na . 

I  would  like  to  hear  from  anyone  who  has  any 


programs  regarding  amateur  radio  for  the  Atari  800 
or  800  XL  computer.  Greg  Lotoczky,  PO  Box  4412, 
Centerline  Ml  48015. 

Needed:  Technical  manua!  or  any  other  descrip- 
tion of  Hallicrafters  type  HLA-KA  amplifier.  Rag  Ot- 
terstad  OZ8RO,  Vejdammen  5,  DK-2840  Hotte,  Den- 
mark. 


(508) 
474-8949 

24  Hour  FAX 


A  UNADILLA  ANTENNA    a 
MANUFACTURING  CO.^ 

POBox  4215  aV'Andover-MA •01810 


THE  BIG  SIGNAL 

Convert  Multiple  Antennas  To  One  Coaxial  Feedline 


(508) 
475-7831 

9-5  EST  M-F 


Use  oui  ^titeiuia  switching  kit  ^nd  eUtniimte  excess  co^x  nins. 
With  this  kit  artd  a  single  run  of  coax,  you  can  switch  l>etween 
your  aatemtas  retnotely.  Use  to  add  an  antenna  at  a  raodest 
cost^  or  change  direction.  The  InUne'"  dcsiign  uses  advanced 
state-of-the-art  technology  incorporating  microstrip  tech- 
niques resulting  in  a  lelcty  life  expectancy  of  at  le:ast 
1 0,000 pOOO  transfer  operations  which,  when  combined 
with  weatherproof  CO n.5inicti on,  offers  many  years 
of  trouble  free  service.  InLine""  coaxiat  relays  are 
rugged}  weatherproof  devices  that  can  be  mounted 
virtually  on  any  surface  either  indoors  or  out- 
doors, where  ever  the  antennas  arc  to  switch  two  or 
more  antennas  with  utmost  efficiency  while  on  a 
singie  coaxial  cable  is  brought  to  the  radio.  The  relays 
are  available  in  two  styles  wired  or  *  Vireles^-*. 


Antenna  P 


106 


0 


C105B 

2  Posttton 
On-Of(  Coijfiisf 


oe 


Radta 


DC-*- 


IDS 

DC  Operated 

2  Position  Rffiay 

j'Miside  your 


|f(OMcls  DC 


This  system  operates  trom  1 .5  io 
1  BO  MHz  and  handles  1250  RF  wms 


Other  type»  ind  cofnbiruliona  t>f  relttyt  are  ■valleble.  PtefiM  cafi  or  wrfte  ua  for  addillonal 

lnform«tJon»  *rKl  «t«rt  aaviim  on  your  coaieiaJ  runm  lodayt 

Qontact  Your  Locai  Ham  Deafer  TodayJII 

To  order  direct  calf  <508)  475-783 1or  write 
for  our  informational  brochure  on  our  other  fine  products 

Baluns^Anrtefuia  KitB*Rl1erm*Cefi(teT  lruuliitDr**EKI>tijl«it(}r«™*Coi]iiftJ  Relay  a 
All  pt^duflH  come  with  «  30  D«y  Wvmnty 

-NOTtCE- 
Gf id  Dip  Meters  yy^  ^^^  ^^  MEW  manufacturers  of  the  original 

JAMES  MILLEN™  Products 
(508)  975-2711  9am-5pni  EST  M-F 


Capftcltors 
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Number  31  on  your  Feedback  card 


AMSA  TS 


Andy  MacAftister  WASZfB 
14714  Knightsway  Drive 
Houston  TX  77083 


New  ^'Hamsar' in  Orbit 

On  July  16th  of  this  year,  Pakistan 
joined  the  ranks  of  those  countries  with 
satellites  transmitting  within  the  ama- 
teur bands.  Launched  on  a  Chinese 
Long  March  rocket,  BAOR-i  was  lofted 
into  a  low-inclination  elliptical  orbit. 
Many  stations  were  surprised  when 
UoSAT-type  data  was  heard  unexpect- 
edly on  145.&25  MHz  FM, 

Early  information  from  Dr.  Martin 
Sweeting  at  the  University  of  Syrrey  in 
England  indicated  that  the  satellite  was 
sponsored  by  SUPARCO,  the  Pak- 
istani Space  and  Upper  Atmosphere 
Research  Commission.  The  orbit  has  a 
perigee  (low  point)  only  200  km  up« 
while  the  apogee  (high  point)  of  the 
orbit  is  nearly  800  km.  ft  \&  not  knowfn  tf 
the  satellite  builders  expected  this  or- 
bit—the tow  perigee  will  limft  the  life- 
time in  orbit  to  about  six  months  before 
the  satellite's  fiery  re-entry. 

During  the  first  two  days  of  life  in 
orbit,  BADR-1  telemetry  on  145.825 
MHz  sounded  like  UoSAT-OSCAR-1 1 , 


Amateur  Radio  Via  Satellite 


OE1VKW  published  an  article  in 
AMSAT  DL  Joumaf  from  West  Ger- 
many concerning  premature  decay  of 
theorbft  of  AMSAT-OSCAR 13,  Subse- 
quent studies  here  in  the  U,S.  and 
overseas  yielded  wildly  di=vergent  esti- 
mates on  the  date  forA-O-13'sdemise, 
ranging  from  1 992  to  1997.  Most  hams 
found  it  hard  to  believe  that  an  orbit 
with  a  perigee  of  2500  km  like  A-O-13's 
would  ever  decay. 

A  statement  from  Dr.  Karl  Meinzer 
DJ4ZC,  oneof  A^-13's  designers  and 
President  of  AMSAT  DL,  pointed  out 
that  eliiptic  orbits  with  high  inclinations 
are  potentially  unstable  due  to  the 
gravitational  effects  of  the  sun  and 
moon,  The  Soviets  discovered  this 
years  ago  when  some  of  their  Molnija 
satellites  (in  high  eiliptic  orbits)  prema- 
turely re-entered  the  atmosphere  be- 
cause  of  these  effects. 

Prior  to  the  launch  of  A-0-13, 
AMSAT  was  aware  that  the  orbit  could 
be  unstable  so  they  increased  the 
perigee  from  the  target  value  of  1600 
km  to  2500  km  during  the  second  orbit* 
adjustment  kick- motor  firing  early  in 
the  sateilite's  life.  This  was  done  to 
provide  an  extra  margin  of  safety  to  the 


Photo  B.  Field  Day  hamsat  antennas  at  NSEM—simple  but  effective. 


but  the  data  was  apparently  unintelligi- 
ble—repeating HEX  numtjers  at  1200 
baud  using  tones  similar  to  the  Bell  202 
standard.  L^ter  only  a  single  2200  Hz 
lone  with  no  apparent  data  was  moni- 
tored on  the  downlink.  The  satellite  has 
also  been  beard  on  144.028  MHz. 

Dr.  Abdul  Majid  of  SUPARCO  re- 
ports that  BADR-1  is  well  and  is  under- 
going tests.  He  expected  full  operation 
including  digital  communication  exper- 
iments by  early  August.  Or bfta {-ele- 
ment information  es  available  from 
AMSAT  nets  and  packet  radio  news 
releases  for  use  with  commonly  avail- 
able computer  tracking  software. 

THe  Decay  of  A-0-13 

Earlier  this  year,  Victor  Kudielka 


orbft.  Since  then,  the  perigee  has  been 
declining  faster  and  farther  than  antici- 
pated, currently  losing  nearly  a  kilome- 
ter per  orbit 

The  new  studies  show  that  the  origi- 
nal calculations  were  either  too  coarse 
or  that  the  si  igh  t  c  h  a  nges  of  the  moo  n '  s 
orbit  adversely  affected  A-O-1 3's  orbit, 
but  all  the  news  is  not  bad.  Current 
estimates  show  that  A-^IS  will  experi- 
ence a  perigee  iow  around  500  km  in 
July  1992.  The  perigee  will  rise  to 
about  750  km  in  November  1993  and 
re-entry  is  not  expected  until  19&6  or 
later.  The  satellite's  batteries  or  other 
arltioal  components  could  fail  due  to 
age  and  the  rigors  of  space  before  its 
toasty  end  in  the  atmosphere.  Detaifs 
on  the  orbital  studies  will  be  presented 


Photo  A.  Field  Day  1990:  WA5ZiBat  the  sateifite  station  white  WA5LHM, 
WBSHLZand  Greg  Rice  watch. 


in  Houston.  Texas,  at  the  Johnson 
Space  Flight  Center  on  October  20, 
1990,  duringthe  AMSAT  Annual  Meet- 
ing and  Space  Symposium.  Contact 
AMSAT  at  (301 )  589-6062  if  you  would 
like  to  attend. 

Satellites  are  a  limited  resource. 
Work  is  already  underway  for  Phase 
3D  (an  upgraded  version  of  A-0-13)  in 
West  Germany.  Launch  is  expected 
before  1996. 

DOVE— On  Again,  Off  Again 

AMSAT  engineers  made  great 
strides  toward  the  recovery  of  DOVE- 
OSCAR- 17  during  July.  While  it  was 
hoped  that  the  satellite  would  be  talk- 
ing by  late  June,  curJous  software 
crashes  plagued  the  efforts.  Dr.  Bob 
McGwier  N4HY  determined  that  the 
main  difficulty  was  due  to  a  hardware 
problem  within  the  satellite. 

During  software  uploads  to  DOVE, 
data  was  being  correctly  received  but 
acknowledgment  packets  from  the  on* 
board  computer  were  not  being  trans- 
mitted back  to  Earth  by  the  S-band 
transmftter,  Bob  and  Harold  Price 
NK6K  have  tailored  their  software  to 
work  around  this  problem. 

When  DOVE  was  heard  on  145.825 
MHz  in  late  July,  listeners  hoped  that 
full  recovery  was  at  hand.  It  was  not. 
DOVE  again  became  silent  just  a  few 
days  later.  This  time  the  problem  was 


simply  incorrect  commands  from  the 
ground^ 

Since  the  almost-fatal  system  crash 
in  March  when  the  2-meter  transmitter 
was  locked  on.  a  '"waichdog"  timer 
has  been  incorporated  into  the  soft- 
ware. If  the  satellite  does  not  receive 
the  proper  commands  from  a  control 
station  within  three  days,  the  2  meter 
transmitter  is  turned  off  and  the  satel- 
lite goes  into  a  "safe"  mode  where 
only  the  S-band  transmitter  is  ener- 
gized. 

DOVE  never  received  the  proper 
timer  reset  commands,  so  it  shut  down. 
This  hamsat  and  the  other  Microsals 
are  complex  devices.  Troubleshooting 
them  on  a  bench  In  a  lab  would  be 
difficutl.  Solving  problems  and  doing 
diagnostics  with  the  patient  circling  the 
Earth  hundreds  of  miles  up  makes  the 
situation  even  more  exasperating  and 
challenging.  The  AMSAT-NA  Microsat 
team  has  demonstrated  remarkable 
creativity  and  ingenuity  as  they  work 
toward  fully  functional  Microsats  in  or- 
bit. 

Field  Day  199a 

Last  month  I  focused  on  portable 
and  mobile  RS-10  Mode  A  (2  meters 
up  and  10  meters  down)  activity.  Field 
Day  was  the  perfect  opportunity  to  try 
out  portable  systems.  Our  own  group 
in  South  Texas  at  the  Fort  Travis  Sea- 


Photo  C.  Setting  up  for  OSCAR  activity  at  a  Boy  Scout  Camporee  in 
Texas.  (Photo  by  NSDIB.) 
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S#rKi  f  Of  our  FREE  catalog. 


GRAPEVINE 
GROUP 

Inc: , 


3  CHESTNUT  ST. 
SUFFREN, NY  10901 


FAX  9T4-357-*a43        914-357-2424 

Prices  £iib|«ct  lo  change 


aD0-£d2-7445 

OUP  lOTH 

YEAR 


CJ«CL£  3d0  m  fiCA&Eft  SERVICE  CAAD 


CABLE  TV  CONVERTERS 

Why  Pay  A  High  Monthly  Fee? 

Save  SIOO's  A  Year 


•  All  Jerrold,  Oak,  Hamlin,  Zenith, 
Scientific  Atlanta,  and  more. 

•  60  Day  Money  Back  Guarantee 

•  Shipment  within  24  hours 

•  Visa/MC  and  C.O,D. 

WE  WILL  BEAT  ANYONFS  PRICE 
No  Illinois  Orders  Accepted 


Electronic  Engineering 

P.O  Box  337,  Barrington.  IL  60011 

FREE  CATALOG 

1-800-542-9425 

INFORMATION 

1-708-540-1106 


CIRCLE  3fi€  ON  HEADER  SERVICE  CARP 


SPECIAUSTS 

IN  FAST  TURN 

P.O.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  PC.  DESIGN  SERVICES 

FOR  MOHt  l\FOli\fA  TION^ 

/Vlidland 
Technologies 


Ar 


34374  EAST  FRONTAGE  ROAD 
BOZEMAH  MT59715  (406)586-1 190 


''HEW  DUAL  &  TRI  BAND  SUPER 
"LINEAR"  ANTENNAS 


MODEL 

FREQUENCY      GAIN 

POWER 

LENGTH 

USE 

CA-2X4Z 

146  MHl 
446  MHz 

82dB 
I13CIB 

200W 

154^ 

BASB'REPEATER 

CA*2X4FX 

146  MHz 
446  MH^ 

4.5dB 
72dB 

200W 

51  r 

BASE/REPEATER 

CA-2X4M 

140155  MHz 
440^460  MHz 

4.5d6 
7.0dB 

150W 

S 

M0BJL£        1 

CA-2X4Sfi 

14£MHz 
446  MHz 

3  MB 
62dB 

150W 

3"4"             MOBil  £ 

CX-902 

146  MHz 

446  MHz 

12  GHz 

lOdB 

aodB 

!50W 

3^" 

BASEiRbPtAltH 

cx-sot 

146  MHz 
446  MHz 
12  GHz 

9.60B 

lOOW 

3^3" 

MOBILE 

CA-630TN 

146  MHz 
446  MHz 
12GHz 

Z15dB 
5.5dB 

150W 
SOWi 

rs" 

MOBILE 

MEWl  ULTRA  COMPACT 
SWR/POWER  METERS 

CM*200  144-150  MHz 
CM-300  200-250  MHz 
CM*400  420^60  MHi 
CM'420  140-460  MHz 
CM^900  650-960  MHz 
CM' 1200  1250-1350  MHz 

DEALERS  INQUIRIES  WELCOME 


CALL  YOUR  DEALER 


NCG 


1Z75  N.  Grave  SL 
An3^im.  CA  92$06 

(714)  630454T 
FAX  (714f  630-7024 


CIRCLE  S4  ON  READER  SERVICE  CARD 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCAii  service  gives  you 
494,114+ Hams,  via  your  computer. 
$29.95  per  year  —  unNmited  u&e^ 

BUCKMASTER  PUBLiSHING 

Minefal,  Virginia  2311 7 
703:  894-5777         800:  282-5626 


G5RV  All-Band  QuIcKits 


rv 


1.11    .fif  d  lyjs^  I'vA^  tr  n  a  fl.i 

^^^   Fl*l  £  fctifj  lo  Bttlld 
>  piil-Sth  Vifiul  pnAtru-^tS^D* 

■  K  ■>  m  4 II  y  ri  n;g  >>r  <  au\  d  g 

"  FJBiib  inKimi  id  eninatti 
Qaa1li>  ComBonfitti 

*  PfrlilJeJtiSih*!  rttftugi 

■  KinkproofQuiilFkxuv^ 

*  Fully  ia^uUM.  vix  ffiUd, 
IIH>-conedf.  low  floii*  4*iisn 

l^Q*  All  Btnii  Loci  WAI^C 
build  your  ovkn  bvia  tin.i'ih   Qr^< c 

.Cill  iD1-3T3-t425.      f*r  T«h  adirie* 


^ 


iJsf^S 


■  DoutS*  Sat  (jSaV 
2C4ir  l«)-10Dijwl# 

■  FuU  Size  GSEft." 
:02ii  5CH0Di|h>l« 

*HalESi£<G5R\' 

2*fl  20-10  DJp4i 
*  Mar%-cnt  AJif  !tt  kit 

'  ZOOCDjcr^R  ZiOt  lint  JU,95 
Otiimr  Hal-Unm:        AjjfiPJiH 


1-800^926-7373 


URCLi  no  ON  READER  SERVICE  CARD 


CIRCLE  107  ON  READER  SERVICE  CARD 


Yaesu  Day  Sale 


Prizes  every  1/2  hour 
Extended  hours  9am 

Yaesu  rep  on  hand 


Metro:  (612)  786-4475 

Nat'l:  1-800-426-2891 

Super  Minnesota  Watts:  1-800-279-1503 

2663  Country  Rd.  I,  Mounds  View,  MM  551 12 

Date:  Saturday  October  1 3, 1 990  —  1  day  only 

Time:  Sam  to  6pni 

Drawing:  from  tickets  tianded  out  at  the  door  —  need  not  be 

present  to  win  grand  prize. 
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CMCLE  252  OH  ftEAOER  SEHVICE  CARD 


Photo  D.  KE5SR  (far  left)  helps  scouts  make  contacts  via  2  meters,  prior 
to  tuning  in  A-0-J3.  (Photo  by  N5Df6.) 


shore  Park  on  Bolivar  Peninsuia  near 
Galveston  did  just  that.  With  a  basic 
array  of  Gu&hcraft  antennas  and  vari- 
ous rigs,  including  a  Yaegu  FT-726R 
and  a  Yaesu  FT-736R,  we  had  many 
enjoyable  contacts  through  AMSAT- 
OSCAR  10,  A-0'13  and  flS-10.  Fuji- 
OSCAR  20  was  not  avaita1:>1e  for  Mode 
JA  (2  meters  up  and  70  cm  down) 
analog  activity  and  we  did  not  have  any 
digital  equipment  beyond  the  simple 
packet  system  for  2  meter  terrestrial 
work.  The  Mode  B  (70  cm  up  and  2 
meters  down)  transponder  on  A-0-13 
sounded  like  20  meters  during  a  DX 
contest, 

The  Mode  L  (23  cm  up  and  70  cm 
down)  transmit  system  at  our  tocation 
was  not  sufficient  for  any  QSOs  via 
the  satellite,  but  it  did  provide  a  nice 
ATV  contact  on  1289  MHz  with  N151 
across  the  bay.  Last  year  we  had  a 
four-foot  dish  with  a  circulariy-poiar- 
ized  feedhom  and  35  watts  through 
20  feet  of  Belden  991 3  coax.  This  year, 
the  power  was  the  same  but  the  feed- 
line  was  longer  and  the  antenna  was 
a  linearly-polarized  modified  corner 
reflector,  Less  antenna  gain  and 
more  transmission  fine  losses  added 
up  to  no  contacts.  Next  year  will 
be  different.  We'll  be  using  a  com- 
bination  1.2/2.4  GHz  feed  system 


and  a  six-foot  dish. 

There  are  other  opportunities  during 
the  year  for  portable  activity.  Many  Boy 
Scout  camporees  and  demonstrations 
provide  an  excellent  environment  for 
experimenting  and  demonstrating 
satellite  operation  with  simple  sys- 
tems. 

Bob  Schaer  N5DIB  got  Scouts  in- 
volved  with  2  meter  and  70  cm  satellite 
antenna  construction.  They  used 
wooden  tent  poles  (ashed  together  for 
the  mount  and  adjusted  the  elevation 
while  monitoring  a  simple  Sears  in- 
clinometer and  checking  azimuth  with 
a  Boy  Scout  issue  compass.  Keeping 
the  antennas  just  clear  of  the  ground 
during  pointing  is  all  that  is  required  for 
ham  sat  contacts  when  the  path  to  the 
sky  and  the  desired  satellite  is  clear. 
With  today's  solid-state  radios,  a  large 
car  or  deep-cycle  battery  can  run  ev- 
erything. 

Even  [ess  is  required  for  RS-10  activ- 
ity via  Mode  A.  A  simple  omni  antenna 
for  the  2  meter  uplink  and  a  dipole  for 
the  1 0  meter  downlink  takes  care  of  the 
antennas,  while  a  muitimode  2  meter 
transceiver  and  an  HF  rig  cover  the 
equipment  needs. 

Check  last  month's  "Hamsats"  for 
details  on  simple  but  effective  installa- 
tions. 


From        RC-1000          RC-100 
computer  REPEATER          Repeater 
Concepts   CONTROLLER     Control 

•  Repeater  Control    •  Autopatch 

*  Complete  HX-TX-Phone  Line  Interface 

•  Intel  igent  CW  D  •  Auxi  iary  Output  •  Easy 
to  Interface  •  Remote  Base/Tape  •  Reverse 
Patch  •  Tailbeeps  - 12  V  AC/DG  Operation 
•  DTMF  Decoder  with  Muting  •  Te  emetry 

Response  Tones  •  Programmable  COS 

Potarities  •  Detailed  App  ication  Mantua 

wth  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/manuaL...  $239.95 

•  Inte  igent  CW  ID 

•  Remote  Base/Tapi 
w/Freq.  Programnning 

•  Taitbe&ps  •  DTMF 
Decoder  with  Muting 

•  Auxliary  OtJtput 

•  Programmab  e  COS 

•  Detailed  App  ication 
Manua  with 
schematics 

'  Teeiretry  Response 
W&T       $129.95 

VtSA" 

Micro  Computer  Concepts 

7869  Rustic  Wood  Drive 
Dayton.  OH  45424 

513-233-9675 

AP-100 

i^^^^^B 

\   k:    J 

Autopatch  for  RC-100 
$99.95  J 

Rtty  loop 


Number  32  on  your  Feedback  card 


Amateur  Radio  Teletype 


Marc  i  Leavey,  M.O.,  WA3AJB 
6  Jenny  Lane 
Baltimore  MD  21 20S 

Digital  Dithers 

Does  the  word  "CDnfused"  mean  anything 
to  you?  How  about  "befyddled''  or  '"frustrat- 
ed?" If  not,  you  may  naver  have  been  In  the 
position  of  an  amateur  venturing  into  digital 
communications  for  tile  first  time. 

Lei  me  take  a  case  in  point.  I  just  receEved  a 
letter  from  Curtis  L.  Shifter  WD0ELK  of  Des 
Moines,  Iowa,  which  kind  of  sums  I  hi  ngs  up. 
Curtis  writes: 

tbuHt  a  tefminaiamt  for  RTTY  several  years 
ago.  butjitj  was  v&ryhardto  tune  in  RTTY,  and 
[fj  never  got  i(  fo  receive,  i  purchased  an  MFJ- 
1274  atH)uf  a  year  ago.  I  can  receive  OK  if  I  tune 
properly,  and  know  wtiere  to  look  for  BUY.  / 
am  not  real  up  on  this  mode.  I  have  never 
been  able  to  transmit  with  [thej  MFJ-1274, 

f  am  using  a  Swan  700CX.  I  double- 
checked  the  catting  to  tt^e  radio  and  comput- 
er. Does  the  timing  on  tutye  transmitters  give  a 
problem  on  transmit? Also,  t  would  ti{(e  to  get 
on  AMTOR.  Will  the  Swan  work  on  AMTOR, 
and  do  I  need  another  software  program?  I 
am  using  a  C-64  computer. . . . 

f  was  told  by  a  dealer  thai  iff  got  a  software 
program  forAMTOR.  i  would  also  have  to  get 
a  newer,  solid  state,  transmitter  if  so,  I  would 
tike  to  know  what  other  hams  are  using  for 
RTTY  and  AMTOR. 

I  also  have  janotherf  MFJ-1274  that  i  use 
with  another  C-64  on  packet,  with  an  ICOM 
2 AT  It  wori<s  OK  on  transmit  and  recem  into 
WMK  club  station  and  the  KC0KZBBS. 

Controllers 

First  marketed  about  three  or  four  years 
ago,  the  MFJ^1274  was  one  of  the  first  high 
quality  packet  controHers  on  the  market,  A 
clone  of  the  TAPR  TNC-2,  Ihis  commercial 
unil  took  the  bare  board,  deaned  ii  up  a  tad, 
and  put  il  in  a  box,  complete  with  power  sup- 
ply, serial  port,  battery  backup,  and  an  LED 
tuning  indicator. 

Able  lo  run  botti  VHFand  HF  protocols,  this 
unil  put  packeS  rn  reach  of  anyone  with  a 
computer  antJ  a  radio.  Software  programs 
were  offered  for  the  VIC-20,  a  very  low  cost 
[for  1987)  computer,  as  well  as  the  C-64.  Fur- 
ther, the  abiiliy  to  use  any  ASCII  controller, 
and  promises  of  software  updaies,  intimated 
alonglifefortheMFJ-1274. 

But  remember,  I  his  Is  a  PACKET  terminal 
unit,  not  a  RTTY  unit!  You  cannot  lune  in 
RTTY  with  Ihis  unit  because  it  is  looking  for 
packet  protocols,  not  Hve-level  RTTY  signals. 
Having  covered  this  topic  before  in  this 
column,  I  won't  go  into  H  again  at  thJs  time. 
But  if  you  need  lo  look  at  Ihe  different  signals 
available  in  the  digital  spectrum,  don't  be 
afraid  to  ask! 

Transmitters  for  RTTY 

Now,  as  to  the  question  of  t^ie  transmitter, 
Tube  vs.  solid  stale^  that  is  the  question, 
hmm?  Well,  not  really.  The  real  issue  is,  how 
fast  can  your  transceiver,  or  Iransmitter  and 
receiver,  switch  from  receive  to  transmit,  or 
from  tf  a  nsm  I  Mo  receive? 

You  see,  when  transmitting  a  mode  like 
AfvlTOR,  you  need  frequent,  rapid  transitions 
from  receiving  to  Iransmittlng  and  back.  This 
is  due  to  the  need  to  acknowledge  ihe  little 
packets  of  characters  as  !hey  are  sent,  in  this 


error-correcting  mode.  Similarly,  packet  radio 
protocols  require  the  receiver  to  send  ac- 
knowledgment of  a  received  packet.  Ef  your 
transmitter  cannot  come  up  or>  the  air  qutckty 
enough,  you  may  lose  the  com munical ions 
link.  That,  in  a  nutshell,  is  the  difficulty  with 
older  iransmitters. 

While  going  out  and  buying  a  new  transmit- 
ter is  wo  nde  rf ul  if  you  have  t  he  mo  ney ,  ii  is  not 
always  necessary,  You  maybe  able  to  coerce 
the  old  trans  mitter  o  n  I  he  ai  r  by  reduc  ing  pow- 
er narrowing  a  relay  gap,  or  changing  the 
values  of  some  of  the  switching  components. 
If  you  ask  around  on  the  air,  someone  with  a 
rig  jiiSl  like  yours  is  sure  to  have  faced  what- 
ever problem  you  have  wilh  it,  I  had  such  luck 
when  I  was  looking  for  I  he  cause  of  a  relay 
hang-up  in  an  old  transmitter  of  mine. 

Failing  all  that,  sure,  go  out  and  buy  a  new 
solid  slate  rig.  Just  don 'I  tell  your  wife  (moth- 
er, significant  other)  that  I  told  you  to  do  it! 

Look  Into  It 

\  don't  know  it  ihere  is  an  upgrade  for  ihe 
MFJ-1274.  to  add  other  modes  to  it,  but  you 
might  drop  a  line  to  MFJ  Enterprises,  tnc,  al 
P.O,  Box  494,  IVIr&sissippi  State,  MS  39762; 
or  cal[  them  at  {601 )  323-5S69.  Another  ques- 
tion is  whether  you  can  trade  the  MFJ-1 274  in 
0  n !  he  newer  M  FJ- 1 27B  m  ult  i  mode  controller. 
whicti  does  al  I  you  wan  i,  an  d  mo  re !  Of  course, 
be  sure  to  mention  73  Magazine's  "RTTY 
Loop"  when  you  call. 

As  to  Ihe  c^uestton  of  what  computers  other 
hams  are  using,  every  time  I  ask  that  one,  I 
run  ou I  of  paper  trying  to  tally  Ihe  response. 
Tm  going  to  go  out  on  a  limb  and  say  now  that, 
from  what  I've  heard  and  read,  aboul  half  of 
the  amateurs  are  using  a  MS-DOS  or  PC- 
DOS  computer,  aboul  a  quarter  to  a  third  are 
using  one  of  the  Commodore  series  (VIC-20, 
C-64,  C-128)-,  and  the  rest  are  scattered 
among  Radio  Shack  CoCo's,  Tl  99/4s,  Ap- 
ples, Macs^  and  who  knows  what  else.. 

As  to  radio  equipment,  most  appear  to  be 
using  modern  HF  solid  state  stations.  I'd  be 
inte  res  led  in  hearing  about  how  many  old 
clunkers  are  still  on  the  air,  I  have  an  old 
phasing  type  SSB  rig  that  I  had  on  RTTY  for 
many  years.  I  liked  it  because  11  would  run. 
key  down,  for  hours  on  end.  Of  course,  the 
table  began  to  sag  under  its  weight  after  a 
couple  of  yearsi 

One  high  tech  note  this  month.  I  recenlfy 
upgraded  the  computer  al  WA3AJR  from  the 
old  808S  to  one  a  bit  more  speedy,  and  dis- 
covered that  an  interface  board  would  not  fit 
in  the  new  compuler.  I  don't  know  how  preva- 
lent this  situation  is,  but  I  suspecl  as  more 
amateurs  move  to  higher  power  computers, 
this  might  become  a  problem.  I  have  a  letter 
out  to-  the  manufacturer,  and  I  hope  lo  report 
on  the  outcome  nexi  month.  For  now,  I  would 
be  inierested  in  hearing  aboul  any  such  in- 
compatibiliries.  on  a  hardware  or  sottw^e 
level,  from  you  all. 

As  you  can  see,  we  Iry  to  respond  to  your 
questions,  wants,  and  needs  m  RTTY  Loop. 
The  territory  we  cover  ranges  from  five  level 
Saudol  to  five  disk  hard  drives,  with  anything 
in  between  fair  game.  Let  me  hear  from  you. 
with  your  thoughts  on  this  world  of  digital 
communication.  Send  mail  to  the  address  in 
the  banner,  or  Email  via  CompuServe  lo  ppn 
75036,2501 .  or  via  Delphi  to  username  MAR- 
CWA3AJR.  (  look  fonvard  to  hearing  from 
you 
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y-.'-Vj'.-.z.-.y] 


PCSJJ^$99.00 

A  CompEete  Digital 
Reception  System 

PC  SWL  contains  the  hardware,  software,  in- 
structions and  frequency  lists  needed  to  allow 
you  to  receive  a  vast  variety  of  digital  broad- 
casts tfansnnilted  over  shortwave  radio  with 
any  IBM  PC  or  Connpalibie  connputef.  The 
product  consists  of: 

Demodulator 

Dfgllal  Signal  Processing  Software 

80  Page  Tutorial  Haference  Manual 
!       World  Press  Frequency  Ust 

Tutorial  Audio  Cassette  with  Sample 

PC  SWL  automatically  decodes  Morse  code. 
Radio  Teletype,  FEC  (forvvard  Error  Correcting 
Code).  SELCAL  (Selective  calling  transmis- 
sions), and  NAVTEX. 

ADVANCED  FEATURES: 

Tuning  OsdHoscope 

Digital  Waveform  Presentation 

Auto  Cafibratron  and  Code  Recognition 

Continously  Tunable  Frlter  Frequencfes 

Vafiable  Shift 

Adjustable  CW  RIter  Sensitivity 

Farnsworth  Code  Compalibility 

Unattended  Capture  and  Printing 


GOMnHWEWmiDlEADlR! 

TheWBZOPA  LogMaster 


Software  Systems  Consulting 
ISOAvendia  Cabrillo   €' 
San  Clemente,  CA  92672 

(714)  498-5784 


CJRCL£  244  Oft  READER  S£RVI^€AflD 


Now  KJEA  Compatible! 

•  UnparaJlellL^d  Log  Staiisttcs. 
•AulP  Q50  AJl»j1  indicator. 
•Auto  Beam  Headings. 

•Auto  County,  Prefix,  and  Zone  5el(?ctions. 
•Print  Lcig  Shwts.  QSL  Cards,  BTkd  Q5L  Labets. 
•Dual  Gock  Calendar- 
•User  Configuralsle- 

•  Search  and  Sort  on  Call  Sign,  Date  Ptefix, 
County,  State,  Ci|Zone,  [TUZone,  or  User 
Defined  Fit^lds. 

•IBM  Cotnpabble. 

•AND  MUCH,  MUCH,  MORE*?! 

Just  559.95  (Plus 52.00  F&  H)  Complete. 

(New  lenrv  Rt^idtitfi  P/At^r  indudi  S^fs  Tax} 

30  Day  Money  Back  Guarantee 
FREE  DEMO  DISKan<:iudr$jjM^iirP*w» 
Send  Call  and  Disk  Size  (5.25  or  3.5)  to: 

Sensible  Solutions 

P.O.  Box  474 
Middletown,  New  Jersey  07748 

{201)495-5066 

'  'Professional  Saftwart  for  The  Radio  Amateur" 


CtftCLE  9S  ON  READER  SERVICE  CAR1> 


GOES  1691  MHz  RECEPTION 

S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


1691-LY(N)    ^^ 


PRE  AMP 

MMgiegi 


CONVERTER 
MMk  1691-137.5 

RECEIVER 
137.5  MHz 

ie91-LY(N) 

GAIN:  20dB 
BOOM:  6^ 

$91.50 


MMgl691 

GAIN:  13dB 
N.F,:1,2dS 
12VDC  yi  40  ma 
$250.00 


MMk  1691-137.5 

GAIN:  30dB  TYPICAL 
N.F.:  6.adB  MAXIMUM 

12VDC@'  150  ma 
$330.00 


Send  75c  (3  stamps)  for  detailed  specs  on  all  VHf  &  UHf  products.  Snipping  FOB  Concofdp  MA 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

SPECTRUM  INTERNATIONAL  INC.  (508)  263-2145 

P.O.  Box  1084S,  Concord,  MA  01742.  USA     -**-"'    ^^ 


L 


ClftCLE  183  ON  READER  SERVICE  CAtD 


7Iw(/t 


CENTBEI  D£  VlNIASf 

5CRVICI0  irroRizjuio 

Sales  AljI'.,  ■  .  ■  •■;  rM'iiDT 


aesu 


m    nr  jv 

ErtST1l1BtllMftESiim»MIUfiK  Wt 

Ymsii   Mmrt  Hidter      .     .    Lnen   CowndSmems 
IHDUSIlLiL  COUiEltCUlL  f  AJIJUK!.  RAfflHUFKIHI 

sJutmiriiEFiiiiCit 


fnTi 

TUIIT^K 

7D7Wft9lP#C0rtarvd 
UcJ^llen.ri.4ii/95Cit 
T«iS:[J12)ae34SS9    662-1658 
Fuji  j^l^^QAMQEa 


mimMiNiciunotfES 

Av  clilGk»4u#6l44-A 
Col.  Buffimbitet..  PvtltM.  PiM,  MajcicQ 
Tela-  f 23)  44S1 93f<S9  TBQ    453201 
Fflji.  [22)446691 


Two  Meter  Special 


Hotorak  Hinre:  ^5  watt.  B  Fieq,  E3MaD  MHz,  Drawer  UfiiE  Qr\|y.  170 
Mch,  mm  d\\  accessories.  4  (k  2  F  Scan  Accs&sor^  G  rmip,  S 1 2B  each 

GEEjfBc II:  139-1 55  MH2. 40  wait.  Drawer  Uni! Only.  S7Q each.  wthgF 
Scan  Accessones.  S12S  eacli. 

GEExK  n^  42-50  MHz  50  win.  l^aiaiMO^  SS5etdi.iiil4hioces^ 
S0fygrti9;Sl25€adi 

GECcotDTlL  t .  2.  Qr6  Freq.  25  mfl,  t^?55f14a-l74,  IKteadi 

t3&^TuyHiS89^cti 


CALLOfl  witrtxmcsjinDrTnTDi 

iy.SAl£S  CASH  on  ^m^€£^Fi)i^l3  St^s^FEDSVUB 

CW.  WOLFICOMMUNICATIOFS,  INC 

*  FAX  •  FAX  *  FAX  * 
(406)252-9617 

•  TELEPHONE  ^TELEPHONE  * 
(406)  252-^9220 
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CIRCLE  20  ON  READER  SERVICE  CARD 


ABIPTV 


Now  Ybu  Can  Save  Money 
wmm  Cable  Rental  Fees 


oeo 


lUnit  WLoi 
.  SIOSL  J75 

H«flilifiMLD  ia» ^tm.      S59 

TocDO) ».. 11^—1129 

Stzr^tc  cofwerttr f9?._S75 


JeiTold  SB  w/Trimodt 
Super  Tri-Mode..„„„.„, 
Oftk  KM  12  (*/VS  )..„..„ 
Sdi^iifK:  AiJini*,-*^,.,, 

SA  (Combej)^™.. . 

Pk>n«r„.„ , 


— m— 

us  Cable  will 
BcMt  Aiijone^s 

Price 
Advertt&ed  In 


30  Days  Money  Back  Guarantee 

Free  16  page  C«LbIok 
Visa,  M/C,  COO  or  ^nd  money  o refer  to: 

US  Cable  TV  Inc.  Depi,K73io 

4100  N.PovrerUiK  ReL,  Suite  F^ 
Pompiiiw  Beach,    FL     13073 

1-800-445-9285 

For  Qiir  Regonf 

L  [be  und^nigned.  do  bereby  dedar^  under  penalty  of  per- 
jurv  thkl  «l]  products  purchaied.  Mm  2nd  in  (he  Future,  will 
CKiQ'  be  U4ed <m  Cibie  TV  fysteini  with^prppcr  authCHiutJon 
frocD  local  ofTtciaEi  or  c^ble  comp^iiy  ofikipli  in  KCOfidftnoe 
with  all  «p^icable  icdenH  and  tale  tm,  FEOCI^  ANO 
VAROJS  STATE  LAWS  mOVIOE  FOf^  SU8STANTIAL 
CfllMHSiAL  ANDCAflL  PENALTIES  FOR  UNALTmOHiZED 
USE- 
Date 

Si|ped: 


No  rtorid*  S^les! 


CmCLE  982  ON  READER  SERVICE  CARD 


DfGfTAL  VIDEO  STABILIZER 

REMOVES  ALL  VIDEO  COPY  PROTECTCON 


White  watching  r«iit«l 
movies,  you  vvill  riotica  an- 
noying periodic  coJor 
d^jKcpning,  color  ^hifi^  un- 
wanted lines,  flMtiing  or 
lagged  edg«s.  Th^  It  caused 
fay  the  copy  protection  lam- 
mmg  s^nAf»  efnbedfled  in 
the  »<$eo  t4hp«.  sudr^  tts  Mac- 
rov^sion  eopy  pfotection. 
THE  mBrCAL  VIDEO  STAS*- 
LIZER  COMPLETELY 
ELI MllSf AXES  ALL  COPY 
PBOTECTIOISIS  AND  JAM- 
M\NG  SIGNALS  AND 
BRINGS  YOU  CRYSTAL 
CLEAR  PICTURES- 

WARNING 

THE  DIGITAL  VIDEO 
STA8IUZEH  IS  INTENDED 
FOB  PRIVATE  HOME  USE 
ONLY.  mS  NOT  INTENDED 
TO  CX>PY  RENTAL  MOVIES 
OR  COPYRIGHTEO  VtDEO 
TAPES      THAT         MAY 

cxjNsmun  copyright 

INFFONGEMENT. 


FEATURES 

•  Easy  to  mm  and  a  snap  to 
install 

•The  besi  and  rno^  «itctl- 
ing  video  si»tHli2«r  in  ^m 
fTuslGei 

•  Si  ate- of -the -Art  Mtcro- 
ch^  T*chf>ology 

•  100%  aurttxnafic 

•  Wof hs  Ofi  all  vent  A  T^^ 

•  ^mitar  unit*  sold  e^e- 
where  for  $119 

•  Lighl  weJghl  &  compaci 

•  Uses  a.  standard  9  Volt 
battery  (last?  1  -  2 years); 
battery  not  Included 

•  Fast  Shlpplr^g 

•  Air  Shiipplng  Avaltabfe 

•  UNCONDITIONAL  30 
days  money  back 
guarantee 

•  T  year  wairanty 

Special 


$49 


($4p&hi 


ea 


ToOfdef;    Visa,  M/C,  COD      M^F:  9-6 

1-800-445-9285     or    5165689850 

SCO  Electronics  fnc.  Depi.  C7310 

5S1  W.MerricN  Rd      Valley  Stream      NY      1 1 560 
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Number  33  on  your  Feedback  card 


Official  DX  Dynasty  Countries  Updates  and  Corrections:  10-01-90 

Thanks  to  Bob  Reed  WB2DIN,  DX  Dynasty  Awards  IVIanager 
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PRO-BALUN 


THE  POPULAR      'PB^I  PRO^BALUN" 


ThfHJ lands  In  ui«  World  Wld#  by 
Amaleiira,  Prof»stlo<nilf^  Go^«fn* 
ni«nt.  MdJItdfY,  Etc. 

•  1:1  fof  Drpcles.  Beams  &.  Slopers 

•  HandlQs  Fuir  i^gal  power 

•  Broadband  3  lo  35  Mtiz. 

■  Lightweight,  Scaled  ^  WealUffT 
proof 

•  Delu»ie  connectors  require  NO 
solcfefrng 

•  NO  iumper  Wires 

•  MmimiftiS  coax  &  harmonic 
radial  ion.  hftlpa  reduce  TV  iriler- 
f«f«nc« 

•  Witt!  standard  UHF;  SO'239 
receptacle 


P0-1         S17.95 

AtsQ^  AvaEalabl^: 

P3-4,  4^1         f1&9S 


ORDER  DIRECT  FROM  FACTORY.  All  orders  sliipped 
U.S.  Postpaid.  ViSAv'MC  -  give  card  #,  Eicp.  Date.  Signature 


SPI-RO  MANUFACTURING.  INC. 

Dept.  105.  P.O.  Box  5500 
Lakeland,  FL  33807  •  (813)  646-7925 

Send  For  Latest  Catalog  •  Dealers  Welcome 


CIRCLE  1 12  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

Jerroltf™.  Oak,  Scientific  Atlantic.  Zenith,  & 
many  others.  'New"  MTS  stereo  add-on: 
mute  Si  volume.  Ideaf  for  400  St  450  owners. 


'1 


1-^800-826-7623 

B  &  B  INC.         ^ 

4030  Beau-D-Rue  Drive,  Eagan  MN  55122 


CIRCLE  21  ON  READER  SERVICE  CARD 


FMT 


« 


The  No-Tune 

Windom  Antennas 


-fr 


Nopn3aing,      "  M ""     Na  [ociiiiE.  No  fcftcts  to  [wcsi 

TST  is  No-TTin<  om  BOc^-.  40v  2Q,  17,  12  it  laTNT-'^  as  No-Eureon  , 
40*  30  *i  iO.  Wort  iJihcj-  bauds  vi/  tumr.  DX  &  Gain  m<  ver  freqaecicy 


Rtady  10  Us*  Now 

|oClijJt&  CuSEoin 

Ca]lrv>OfJ«r 
WimlftmTe^liXflte 
S6.?5  ppd  USA 

AntennasWest 


#121 


N^  Trap  J  cr  Rwistors 
[Ei&uEat«Jio300CA' 
aactJ  500  Warn 


-E7 

.Sf/eOO' 926^7373 


CIRCLE  5  ON  READER  SERVICE  CARD 


^ 


r 


I 


^ 


1990  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory  ,,..,,.,. $1 

Name  Index 1 

Geographic  Index 1 

A[l  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBUSHING 

Mineral,  Virgtnia  23117 
703-  894  5777         800:  282-5628 
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This  space  contributed 
as  a  public  seryrce. 


Model  WU54M 
5-2000  MHZ  PREAMPLIFIER 

For  analyzers,  scopes,  radfo/TV,  ICOM 
R-7000,  scanners,  etc.  Gain  20  dB, 
Noise  Fig.  4  dB,  Pout  (IdB)  8dBm, 
12-15  VDC.  Usabte  2-2100  MHz,  with 
input  protection,  in  cast  aluminum 
case.  Pull  signals  from  noise.  Only  $139 
+  $4. 


WILAM  TECHNOLOGY 

P.O.  Box  5174,  MASSENA,  N.Y.  13662 
(315)769-8334 


SIGNAL  SENTRY 

A  VERY  INTELLIGENT  DTMF  DECODER 


Complete  Kit  Only  ....$69.95 
Assembled  Board  ..„$89_95 

Solve  /our  moniEoring  pr6b)em£.  Can  store  and  remgrntwr  the  ID  ot 
the  caller.  Ign&res  badsgrounrf  ehatter,  responds  only  to  vaEld  DTMF 
sIgnaJs.  Screens  tnoomimg  calls  Small  enough  to  fil  inio  many  rigs, 
includiing  some  HT's.  Provide^  Eorial  outpui  of  aH  DTMF  tones, 
u&abl&  as  a  -remote  tcnl^oUej  Qpe*'ates  on  6  to  16V DC. 
CA  fssiifmis  9^  6.25%  s^tes  tsue.  SSH:  $4.5Cf  (inswred),  far&tgn 
orders  3dd  15%  For  rnore  info  or  eaislog,  s^s-nd  LSASE(45ti}  lo: 

A^A  Engineering 

2521  W.  LaPatma  #K  -  Anaheim,  CA  32B01 .  714-9S2-2114 
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mPROH 


m 


youR 


HBARim 


o  o  0 


ra 


SOUND  PURIFJER 

REPtJCE  BACKC;  ROUND  NOISE! 
REMOVE  INTERFERENCE  FROM 

HECErvED  audio: 

Qijrt.li.ty    'arjEieh^ii.   d^J^y'    iVtn    »>I:Jl    WM3.k    itlLlfjIU  qt   flr^W    \   t^AjLLy    tjl|<tkt    S4    k.|M 

SOUND  PIIRirjER:.   AmwjflM  |»fb*rt  J*  nnwjvorf  ty  rwo  mtlll^'i-tlffl  tMFiMts** 
Lci^d  F-  ^3^H  itudki  ^lipull  115  VAC  pcuvsr^r]'  SpvcanJ  S79.'9'£  (rcv^SD-.SE) 


:  VAK-TENMA  i 

[  Uttinutrt  ieii«itp±  for  bjiikf Eirninkj!  •fiTtjt  ibi  3  tntr,  S.'lQ  tit  S-c^A.N^tH    MciiihU : 
1  to  window  wLth  iuctLoci  tupil  ti.f.'&S 

<!i.ECTIt<iN- PBaCSSSINCij  IMC  W8  ti  iWp/M*nil|iu 

P.O.  BOK  6!f,  ceDAR.  MJ  JSfiji  CMwItnAK.HI.PK  IT 

(eie)  Jtfl-TBJfl  H¥  A  Ml  Htid  SftllP  Tax 

flATESFj^CTION  CIJAfiArfrEEOi      HANV  PJKODlrCTS,  SEfJtJ  fr.m  DETALLF' 
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MAGNET  MOUNT 

DUAL  BAND  MOBILE 

ANTENNA 

1 40-1 50  mh2  /  435-450  mh2 
1 50  WATT  POWER  RATING 

Supplied  with  1 Z  ft.  of  RG  56  Coax 
Choice  of  SNC  or  PL259  Connector. 

Antenna  Only  ..„...„^,^,.$l^5  ^& 
Truok  Mount  .....».d..,^...,^..l2j00  ea 
Thru  Body  Mount ..5.00  ea 

1-800-634-4622 
1-708-790-9894 

^  {In  IHindjisJ 

OunHty  producis  Made  in  the  U.S.A. 

COMTELCO  INDUSTRIES  INC 
1     P.q.  BoK  Sei4^9,  Schau  mburg,  I L  501 59 


1 


i 
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WHY  IS  THIS  TOUGH  OLD  BIRD  STILL 
THE  INDUSTRY  STANDARD  WATTMETER? 


Simple.  No  one's 

been  able  to  improve 

on   the   basic   Bird 

Model  43  THRULINE® 

directional  wattmeter  since 

its  inception  —  not  even  us 

Rugged,  reliable  and  accurate, 

it's  also  extremely  versatile  and 

easy  to  use.  With  Bird  precision 

plug-in  elementSj  it 

measures  forward  and  ,        , 

reflected    CW   power  WflO  else 

from  lOOmW  to  lO.OOOW, 

0,45  to  2,300  MHz,  with 

±5%  of  full-scale 


accuracy  It  even 
has  built-in  remote- 
reading  capability,  can 
be  u  sed  for  RF  signal  sam- 
pling and  its  QC  (Quick 
Chtinge)  connectors  are  inter- 
changeable in  the  field  without 
affecting  calibration*  There's  a 
model  that  reads  AM  peak  power 
too,  the  new  43P  , , ,  or 
you  can  retrofit  your 
^"*  trusty  Model4  3  foritin 

about  15  minutes.  Con- 
tact us  or  your  Bird  dls- 
tributorfor  details- 


30303  Aurora  Rd.,  Cleveland,  Ohio  44139  •  216/248-1200  •  TLX:  706896  Bird  Elec  UD  •  FAX:  216/248-5426 

Western  Sales  Office:  Ojai,  CA  605/646-7255 


©  Copvrtghi;  1989  Bird  Eleclrofilc  Corp. 
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QSL  of  the  Month    To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  Forest  Road,  Hancock,  NH  03449.  Attn: 
QSL  of  the  Month .  Winners  receive  a  one-year  Subscription  (or  extension)  to  73.  Entries  not  in  envelopes  cannol  be  accepted. 


Never  Say  Die 

Continued  from  page  4 

The  Goal 

For  the  Alzheimer's  stricken  geri- 
atncs,  the  purpose  of  this  exercise  fs 
twofold.  We  need  new  directors  run- 
ning the  League  so  they'll  (1)  establish 
a  task  force  to  clean  up  our  bands,  Taik 
about  trash  I  Ail  you  have  to  do  is  tune 
14,313  and  listen  to  Herb  and  his  ama- 
leur  radio  wrecking  crew  to  see  how 
bad  things  have  gotten.  And  (2)  estab- 
lish a  task  force  to  get  newcomers  Into 
the  hobby. 


Can  these  goals  be  achieved  with 
president  Price  and  the  current  direc- 
tors? They've  had  years  to  make  a 
move  and  we  haven't  seen  anything 
but  talk. 

So  Eet's  see  some  action  toward  the 
first  real  ARRL  elections  in  the 
League's  history. 

Why  Bother? 

Let  me  replay  Wayne's  old  tune.  It 
may  have  totaily  escaped  you  that  we 
have  ^ost  our  consumer  electronics  in- 
dustry ,  . ,  that  America  no  longer  man- 
ufactures the  billions  of  dollars  of  hi- 
fi's,  TVs,  radioSj  cassette  players, 


boomboxes  and  calculators  which 
Japan  has  parlayed  into  the  world's 
greatest  financial  empire.  We  buy  their 
radios  and  they  buy  CBS, 

This  manufacturing  loss  means 
we've  in  turn  lost  the  supporting  indus- 
tries such  as  parts  manufacturing  and 
the  continuing  research  support  which 
all  this  rnanufacturing  required.  In- 
deed, the  evidence  is  strong  that  the 
sudden  lack  of  young  hams  in  the  late 
'60s  and  earfy  70s,  the  League's  con- 
tribution via  their  disastrous  Incentive 
Licensing  strategy,  so  weakened 
American  research  strength  thai  the 
Japanese  were  able,  through  their  no- 


code  licensing  move,  to  capture  our 
consumer  electronics  industry, 

A  manufacturing  industry,  without 
new  product  research  to  support  it 
doesn't  last  long. 

Now,  with  cars  depending  more  and 
more  on  electronics,  even  our  automo- 
tive industry  is  being  seriously  hurt  by 
our  shortage  of  new  engineers,  techni- 
cians and  scientists. 

If  we  can  get  the  League  to  take  this 
situation  seriously  and  gear  up  lo  at- 
tract newcomers  to  amateur  radio, 
we're  going  to  need  at  least  50^000 
new  young  hams  a  year  before  we' It 
even  have  a  prayer  of  regaining  our 
electronic  industries. 

The  key  to  getting  this  revotutlon  go- 
ing is  to  dump  the  old  guard  directors 
and  vote  in  new  ones.  Yes,  I  know,  it's 
too  much  trouble.  The  Russian  (social- 
ist) answer  to  every  new  idea  is  the 
same:  (1)  It  can't  be  done,  and  (2) 
We're  tired, 

Are  you  really  too  frightened  and 
tired  to  let  me  know  what's  going  on  in 
your  division  so  I  can  help  you  clean 
house? 

Do  It  Yourself? 

This  "trashing"  of  the  ARRL  by  sug- 
gosling  you  get  them  to  do  the  most 
logical  and  needed  thing  is  a  last  ditch 
acL  I've  come  up  with  this  outrageous 
and  probably  completely  unworkable 
idea  in  desperation. 

First  I  wrote  editorials  asking  you  to 
do  something  about  the  mess  on  our 
bands  and  repeaters.  I  asked  you  ei- 
ther to  take  individual  responsibility 
and  actually  go  on  the  air  and  try  to 
reason  with  the  handful  of  crazies  who 
are  screwing  up  amateur  radio  for  the 
rest  of  us  .  .  or  to  at  least  get  your  club 
interested  In  a  group  attempt  to  clean 
upthe  mess  you've  allowed  to  build  up. 

Okay,  I  wrote  about  it  at  length  and 
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DISCOVER- 
LOW  PRICES 

PL  259NickBlfTBfJ&n(rJ.  USA.  6HoT%\5i2S 
Pt  2S&  SilverrreL  USA.  $1.29  Of  $2&/5S 
PL  259  GOLDfTel.  USA,  S1>l9or  S30/25 
N  (UG  2 1  ^  for  99 1 2. 90^6  sic .  S3.25 
U  G'  ?5S  cor  vert  H  T  BMC  to  U  H  F  SI  79 

NEW*  Fi*jtibre99i;*tyi>e.io*JcK&$    / 
for  CFBirk  ups  &  rotators  59*         j^  ^ 
nQ-SX  non-CQnlaminHlirig  23?    , 
H  G'flX,  95  "^D ,  pre  rr  iom  1 4t       . 

nG?l3MHlv.p*3lt  / 


Cablain&O 

Only 


BALUN5 


Cu^^ent-^ypi&{c^ 

LabofAiary  D«v«lop«d 

Superior  Cors^truchon 

UfisQualsd  ^pec  if  JCa  I  ron  & 

^  1 1  rriodeis  for  every  appiication 

B1  ZK  It  2KW'CurT#rt'&0'10MS15.g& 

aJlLSK4:l  Low  loss  15KWaO-lQMS^r9& 

^  Y1  4K  1  1  flKW  Currenl  Beam  b&lur  523,95 

84  2KX  4:1  PrecisFon  Curr^rl'  16D-tOM  *3S.ft& 

.804)484-0140 

FREE  64  pg.  DISCOUNfT  Catalog  Everything  for  v/i re 
antennas.  Allow4-6  weeks  fortiulk-TaTedelivery.  Send 

$2  fof  1st  mail,  Meniion  this  ad  for  sale  prices.  ADD 
SHIPPING  ■  VISA  ^  MC  weJcome.  Give  card  p,  exp 
date,  signature.  COD  add  S3. 30  -  .shipping,  Virginia 
Residents   add   4,5%    sales   tax.   Dealer  inquiries 
wetcoine. 

Box  6159  •  Portsmouth.  VA  23703 
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WHEN  DOES  ONE  EQUAL  TWO? 

WHEN  IT'S  A  TAD  M«  m  TRANSCEIVER 

COMMERCIAL  &  AMATEUR  BANDS  IN  ONE  UNIT 


■  Ideal  fcr  WARS,  Vol.  Fire, 
EMT,  B'casi  flPU,  Police,  etc. 

■  Fully  Field  Prograinniable 

■  99  Cttanwls 

•  Troe  40  Wall  Power 
'  Extremely  Rugged 


Multi  Functior  LCD  display 
Frequency  Range  138-1 74  or 
43(Me0mHi 

FCC  £  DOC  type  accept. 
Low  Cost  DTMF  mike  avaif. 
Overnight  Gtiipp^ng  Available 


'  Shipped  Complete  w/Mike,  Mobile  Slide  Mount  4  Power  CaWe 
*  8ase  Staiion  P.S.:  mobile  Anienna^  e^c  in  Slodt 


AXM  Incorporated 

11791  Loara  St. 
Garden  Grove,  CA  ^2640-232 1 

Wiile  Of  Can  714-638-18607  for  immediate  information 


CIRCLE  243  ON  READER  SERVICE  CARD 


NEW  1990 
CATALOG 

Big  88  page  BVi  x  11"  Format 


Communications  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HTs  and  Mobiles 

Amateur  and  SWL  Antennas 

Accessories  and  Parts 

RTTY  and  FAX  Equipment 

Books  and  Manuals 


Send 

91  to 


Universal  Radio 

1280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 


TEN-TEC 


All  your  TEN-TEC  needs! 


c 


M  &  N  Electronics^ 


RD#1,  Box  66  -  Orangevitlc,  PA  17859 

717-458-6243 
SASE  for  free  brochure 

Will  be  closed  for  September* 
please  leave  ittcssagc  on  ajuswering  macliine. 

(your  phooe  call  re-imburscd  with  Radio  Order} 


TNR  Tiie  Battery  Store 

If  You're  Serious  About  Radios 
You  Want  The  Best  Batteries! 

Sanyo  Battery  Inserts 
ICOM  Kenwood 

BP-2 . .  $14-00  PB  2500  ,  . . . ,  $18.00 

BP-3  .........  15,00  PB  2600  ......  18.00 

BP-5 21 ,00  PB  24D0  (Tabs) .  1 5.00 

BP-7 ,  . .  23.00  PB  2100 12.00 

BP-8 21.00 

Sanyo  Nicad  Cells 

N600 "AA"    .. 

N270 ...."2/3AA".. 

N500A '■2/3A'*  .  . 

N800AR   .......     "A"     ., 

N1200 "SubC".. 

•specify  Solder  Tabs 
MasterCard    VISA  Free  Shipping  &  CatiStog 

1-800-346-0601 

FL  Residents  AddSH  Stites  T^fg 

TNR  Technical,  Inc. 

279  Douglas  Ave.,  Suite  1112 

Altamonte  Springs^  FL32714 

(407)  682-431 1 


-  i      ^      4       I 


,  $1 .50  Ea. 
3.00  Ea. 
3.00  Ea. 
4.00  Ea. 
4,00  Ea. 


CIRCLE  62  ON  READER  SERViCi  CARD 


THE 

NEW 

TUBE 

CO/TNT 

Your  HQ 

For  2  Way 

and 

RF  Power 

Tttbes. 


This  month's  special 

PENTA      6146B  $  11.95 

3-&0OZ  $  95.00 

4-400C  $130.00 

8t1A  $  12.00 

572B  $  65.00 

4CX350  $135.00 

Plus  many  more,  calt  orwrile  us  now! 
Obsolete  types  also  available. 

THE  NEW  TUBE  CO,,  PO  BOX  202, 
MIDDLE  VILLAGE,  NY  11379. 
PHONE  718-894-2131. 


SCARED  OF  THE  CODE? 


IT  S  A  SNAP  WrTH  GGTE 

MOftSE  TUTOR,  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  & 

PROSPECTIVE  HAMS,  PRAISED 

IN  QST,  73  AND  WORLD  RADIO! 

LEARN  IN  JUST  12  EASY  LESSONS! 


-m '' 


«Jl 


FEATURES  OF  THIS  Uf4JOUE  PACKAGE  INCLUDE: 
■Code  spe&t3s  from  1  to  over  lOO  WPM 

■  Standard  or  Farnsworth  modes 

■  Adjustable  tone  frequency 

■  Ov^r  a  billion  random  convsrsations 

■  Letters,  numbefs,  punctuation  and  pro  signs 

■  Randorn  characters  &  worths  for  each  lesson 

■  Display  text  wh»le  listening  or  after  copying 

■  AIF  pararri€t$rs  f^vn&mb^t^ii  between  sessions 

■  Parameters  easily  changed  when  desired 


For  PC-DOS^M3-DOS  com  puts  rs.  Available  at  deal- 
ers, thru  QST  or  73  or  send  *19.9&  for  &-25"  Of  $21 .95 
tor  3,5"  +  $£  S8lH  (CA  residents  add  6%  Tax}  tor 
GGTE.  PO  Box  3405.  Newpon  Beach,  C A  92659 
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^, 


T 


EC  TOR  riNDER 


ZERO-IN 
THE  SIGNALS 


HAND-HELD 

PHASE  SENSE 

ANTEWHAS  FOR 

VHP  DIRECTION 

FINDING,  USES 

ANY  FM  XCVR, 

COMPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOR 
STORAGE ,  TYPE 
VE-142  COVERS 
BOTH  2-MTRS  £ 
220MH2.   OTHER 
MODELS  AVAILABLE, 
WRITE  OR  CALL  FOR 
MORE  INFO* 
5  3.50  SHIPPING  &   TYPE  VP-142 

CA,  ADD  TAX)     $129.95    619- 

71     RADIO  ENGINEERS      56S-1319 


3941  MT.  BRUNO  AGE  AVE. 
SAN  DIEQO  CA.92111 
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THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX^^ 


Part  Ho. 

Description 

Price 

PL'259/tJSA 

UHFMale  Phenolic,  US^  made 

$  .70 

83  ISPIOSO 

PL-259  Phenolic,  Amphenol 

.89 

63-822 

PL-259  Teflon  ^  Amphenol 

1.75 

PL-259^ST 

UHF  Male  Silver  Teflon,  USA 

1.50 

UG17S 

Reducer  for  RG-5a 

,20 

UGI76 

Reducer  f or  RG  59  &MlfJfS 

.20 

UG21B/U 

N  Male  RG-S,  213,  214,  large  body 

5.00 

9913/PiN 

N  Male  Pin  for  99 1 3. 9086. 82 14 

msUG-21DfU&UG-216yUIM-S 

1.S0 

UG21D/9913 

N  Male  for  RG-S  with  9913  Pin 

3,95 

UG21B/9913 

N  Male  for  RG  6  with  9913  Pin 

5.75 

UG146A/U 

N  Male  to  S0^239.  Teflon  LfSA 

6.00 

UGa3B/U 

N  Female  to  PL'259,  Teflon  USA 

6,00 

'*THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY^' 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #1 1 

Gaithersburg,  MD  20877 

ORDERS    1-800-783-2666 

INFO    301-S40«5477     FAX    301-809-3660 

PRICES  CX3  NOT  fNCLUDE  SH tPPING 

PfllCES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  ADD  4% 

UPS  CO  D  ADD  $3.50  PER  ORDER 


CIRCLE  94  ON  READER  SERVFCE  CARD 


CIRCLE  115  ON  REAPER  SERVICE  CARD 


73  Amateur  Radio  *  October,  1990     83 


Number  3S  on  your  Feedback  card 


EALER  DIRECTORY 


CALIFORNIA 


San  Diego 

Hard  to  find  parts,  surplus  electronics, 
standard  line  items.  Hams,  hobbyists, 
Wustrial  professionals—from  nuts  & 
bolts  to  laser  diodes.  .  .Electronically 
speaking,  Gateway's  got  it!  M-F  9- 
5:30.  Sat.  9-5.  GATEWAY  ELEC- 
TRONtCS,  9222  Chesapeake  Drive, 
San  Diego  CA  92123,  (619)  279- 
6&02. 


COLORADO 


Denver 

Hard  to  find  parts,  surplus  electronics, 
standard  line  iterns.  Hams,  hobbyists. 
Industrial  professionals — ^from  nuts  & 
bolts  to  laser  diodes.  . Electron icaity 
speaking,  Gateway's  got  iti  M-F  9- 
5:30.  Sat.  9^5.  GATEWAY  ELEC- 
TRONICS, 51 15  N.  Federal  Blvd.  /^32- 
B,  Denver  CO  6  0  221.  (303) 
4^8-5444. 


DELAWARE 


New  Castle 
Factory  authorized  dealer!  Yaesu, 
ICOM,  Kenwood,  Ten-Tec,  AEA, 
Kantronics,  DRSI  Mfg.,  Ameritron, 
CLfshcrafl,  HyGain,  Heath  Amateur 
Radio,  HelE  Sound.  DELAWARE  AIV1A- 
TEUn  SUPPLY,  7t  Meadow  Road, 
New  Castle  DE  19720.  (302)  328- 
7728. 


IDAHO 


Preston 
Ross  WB7BVZ  has  the  largest  stock  of 
amateur  gear  in  the  intermounfain 
West  and  the  best  prices.  Over  9^000 
ham  related  gear  in  stock.  Call  us  for 
"air'  your  ham  needs  today.  ROSS 
DrSTRIBUTING  CO.,  78  S.  State,  Pre- 
ston ID  33263.  (20B)  852-0830. 


KANSAS 


Wellington 

We  have  itf  AEA,  ASTRON,  BUTTER- 
NUT,  CALLBOOK,  COMET.  DIA- 
MOND, HEATHKIT,  HUSTLER, 
KANTRONICS,  LASER  COMPUT- 
ERS, MFJ.  RADIO  SHACK,  SMILEY 
ANTENNAS,  TEN-TEC,  VALOR  AN- 
TENNAS &  more.  Small  town  service 
with  discount  prices.  DANDYS*  120  N. 
Washington,  Wellington  KS  67152. 
(316)  326-6314.  Circle  Reader  Ser- 
vice 263  tor  more  information. 


MISSOURI 


St.  LoLiis 
Hard  to  find  parts,  surplus  electronics, 
standard  tine  items.  Hams,  hobbyists, 
industrial  professionals— from  nuts  & 
bolts  to  laser  diodes . , .  Electronically 
speaking.  Gateway's  got  it!  M-F  9- 
5:30,  Sat,  9-5.  GATEWAY  ELEC- 
TRONICS, 8123  Page  Blvd.,  St. 
Louis  MO  631 30.  (314)427-5116. 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  ra- 


dio dealer  featuring  ICOM-Larsen- 
AEA-Hamtronics-Astron,  New  and 
used  gear.  8  a,m.  to  5;30p,m .,  SaL  and 
Sun.  by  appointment.  VHF  COMMUNI- 
CATIONS, 280  Tiffany  Ave., 
Jamestown  NY  14701.  (716)  664- 
6345.  Circle  Reader  Service  number 
1 29  for  more  information. 

Manhattan 
Manhattan's  largest  and  only  ham  and 
business  Radio  Store.  Featuring  MO- 
TOROLA, ICOM,  KENWOOD,  YAE^ 
SU,  AEA,  SONY,  BIRD, TEN-TEC,  etc. 
Full  stock  of  radios  and  accessories. 
Repair  fab  on  premises.  Open  7  days 
M"F,  9-6  p. m;  Sat  &Sun.,  10-5 p.m. 
We  ship  worldwide.  BARRY  ELEC- 
TRONICS,  512  Broadway,  New  York 
NY  10012.  (212)  925-7000.  FAX 
(212)925-7001. 


OHIO 


Columbus 
Central  Ohio's  fuil-llne  at>thorized 
dealer  for  Kenwood,  ICOM,  Yaesu,  Ai- 
inco,  Info-Tech,  Japan  Radio,  AEA, 
Cushcraft,  Hustler,  and  Butternut.  New 
and  used  equipment  on  display  and 
operational  in  our  4000  sq.  ft.  store. 
Large  SWL  department,  too,  UNIVER- 
SAL RADIO,  1280  Aida  Drive, 
Reynoldsburg  (Columbus)  OH 
43068.(614)866-4267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service, 
KENWOOD,  ICOM.  YAESU,  featuring 
AMERtTRON,  B&W,  MFJ,  HYGAIN, 
KLM,  CUSHCRAFT.  HUSTLER, 
KANTRONICS.  AEA,  VIBROPLEX. 
HEIL,  CALLBOOK,  ARRL  Publica- 
tions, and  much  more.  HAMTRONICS, 
INC.,  4033  Brownsville  Road,  Tre- 
vose PA  19047.  (215)  357-1400.  FAX 
(215)  355-8958.  Sales  Order  1-800- 
426-2820.  Circle  Reader  Service  379 
for  more  information. 


TEXAS 


Deltas 
In  Daflas  since  1960.  We  feature  Ken- 
wood, ICOM,  Yaesu,  AEA,  Butternut, 
Rohn,  amateur  publications,  and  a  full 
line  of  accessories-  Factory  authorized 
Kenwood  Service  Center,  ELEC- 
TRONIC CENTER,  INC.,  2809  Ross 
Ave.,  Dallas  TX  75201.  (214)  969- 
1936.  CircJe  Reader  Service  74  for 
more  information. 

Houston 

Hard  to  find  parts,  surplus  electronics, 
standard  line  items.  Hams,  hobbyists, 
industrial  professionals— from  nuts  & 
bolts  to  laser  diodes ,  .  Electronically 
speaking,  Gateway's  got  it!  M-F  9- 
5:30.  Sat.  9-5,  GATEWAY  ELEC- 
TRONICS, 9890  Westpafk  Drive, 
Houston  TX 77063.  (713)978-6575. 


DEALERS:  Your  company  name  and  message  can  contain  up  to  50  words  for 
as  little  as  $420  yearly  (prepaid),  or  $210  for  six  months  (prepaid).  No  mention 
of  mail-order  business  please.  Directory  text  and  payment  must  reach  us  60 
days  in  advance  of  publication.  For  example,  advertising  for  the  Apnt  '91 
issue  must  be  In  our  hands  by  February  1st.  Mail  to  73  Amateur  Radio  Today, 
Box  276,  Forest  Road,  Hancock  NH  03449. 


then  I  waited.  I  listened  on  the  air  for 
any  signs  that  one  single  reader  or  ham 
club  was  showing  the  slightest  hint  of 
social  responsibiiity.  I  anxlousiy  read 
every  club  newsletter  coming  my  way, 
looking  for  any  sign  of  inielNgent  fife  in 
the  ham  universe.  Zilch.  Nothing. 
Bubkes, 

I  went  on  a  several  year  rampage 
trying  to  get  any  reader  or  club  to  take 
seriousEy  our  need  to  attract  young- 
sters into  our  hobby.  1  cajoled.  I  wept.  I 
threatened.  I  raged.  1  even  tried  3ogic. 
And  what  did  I  gel  for  all  my  trouble?  A 
few  "hey,  right  on"  letters.  Some  let- 
ters asking  me  to  stop  bothering  you 
with  facts.  And  a  continued  downslide 
in  the  FCC  statistics. 

If  I  see  ARRL  director  Marshall  Quiat 
re-elected  this  year  Til  know  for  sure 
that  there  isn't  one  ham  in  the  entire 
Rocky  Mountain  Division  with  any  reat 
interest  in  amateur  radio's  future.  ., 
that  this  whole  thing  is  completely,  to- 
la Ny  hopeiess.  I  can't  befieve  there 
isn't  anyone  in  the  whole  division  with 
enough  pride  in  our  hobby  to  stop  such 
a  travesty. 

20  Meters  Poisoned  I 

The  self-righteous  officious  buHies, 
lead  by  KV4FZ,  started  their  poisoning 
on  14,313.  But  this  mean-spirited  hate- 
mongering  soon  spread  to  14,300  and 
then  14,275.  It  further  festered  when 
all- mouth,  no-ears  K1MAN  entered  the 
fray. 

We'd  already  had  complaints  by  the 
gross  over  Glen  (MAN)'s  endless  blind 
broadcasts  on  14,275.  It  was  bad 
enough  that  W1AW,  run  totally  by  a 
computer,  fired  up  to  broadcast  mes- 
sages day  and  night  on  the  bands:  now 
hams  seemingly  more  interested  in 
ego  gratification  than  t>efng  of  any  seri- 
ous service  were  getting  into  the  act. 

The  14,313  mess  naturally  spread  to 
adjoining  channels.,  as  did  the  growing 
mess  on  14,300.  The  result  these  days 
is  often  one  big  unholy  sewer  stretch- 
ing pretty  much  from  14,275  on  up  to 
14,325.  We've  essentially  lost  50  kHz 
of  the  band  to  this  gawd  awful  non- 
sense. 

The  more  I  listen  to  this  vocal  stench, 
the  more  I  feel  it's  time  to  push  the  FCC 
for  some  changes  in  our  rules.  We 
don't  need  the  FCC  to  try  and  sort  out 
who  the  bad  guys  are,  we  Just  need  to 
have  them  make  it  far  easier  to  lift  li- 
censes.  The  police  can  take  your  driv- 
er's license  away  on  the  spot  when 
they  catch  you  screwing  up.  So  why 
can't  the  FCC  yank  a  ham  ticket? 

Right  now  it^s  almost  as  difficult  to 
de-l  icen  se  so  m  eon  e  as  to  get  th  e  deat  h 
penally.  Phooey.  If  the  FCC  would  tune 
into  our  20m  mess  and  start  issuing 
some  license  suspensions  wholesale, 
they  couid  clean  up  our  biggest  ham 
garbage  pail  in  short  order.  It  smeils  so 
bad  around  14,313  that  even  if  they 
issued  license  suspensions  for  anyone 
caught  transmitting  anywhere  near  the 
channelt  It  would  take  most  of  a  year 
just  for  the  stink  to  die  down. 

The  small  band  of  idiots  who  have 
loused  up  our  band  need  to  be  punished. 
No,  I  don't  think  we  should  hang  them 
perhaps  a  simple  chopping  off  ot  their 


push-to-blather  finger  would  suffice. 

If  you  can  come  up  with  a  proposed 
rule  making  a  change  which  would  allow 
legitimate  ham  clubs  to  get  the  FCC  to 
suspend  licenses,  Til  help  you  get  it 

passed.  The  catch the  rule  has  to 

some  way  prevent  the  bad  guys  from 
forming  a  club  and  getting  the  good  guys 
suspended.  Or  perhaps  we  should  consi- 
der adopting  the  old  Vietnam  concept: 
"Kiirem  all  and  let  God  sort  it  out," 

Curing  The  Welfare  Mess 

An  editorial  in  Newsweek  (Aug,  13, 
p.  8)  recommends  the  Israeli  kibbutz 
system  as  a  way  to  revitalize  inner-city 
neighborhoods.  Good  idea,  even  if  I  did 
propose  it  several  years  ago  in  much 
greater  detail  in  a  73  editorial  during 
the  New  Hampshire  primary.  I  even  pro- 
posed a  way  to  get  the  project  funded 
by  private  industry  instead  of  making  it 
stiil  another  federal  deficit  enhancer. 

The  deficit.  The  Big  D!  Politicians 
have  been  waving  this  at  us,  chanting 
"doom.''  I'll  bet  they  have  you  actually 
believing  the  deficit  is  a  terrible  prob- 
lem. You've  read  it  a  thousand  tlmes+ 
so  you  ought  to  believe  it,  even  if  it's  a 
giant  red  herring.  Check  out  Business 
Week  {July  30,  p.  10)  and  stop  being 
conned.  No  economist  has  found  any 
evidence  that  the  deficit  is  a  significant 
problem.  It's  Just  that  it  seems  like  it 
really  ought  to  be  a  probfem,  so  we're 
being  manipulated  by  the  politicians 
and  their  media  prostitutes  (as  usual). 

Israel,  faced  with  tens  of  thousands 
of  refugees,  few  with  any  money  or 
skills,  solved  the  problem  by  setting  up 
kibbutzim.  These  were  groups,  work- 
ing together  to  grow  food  and  manufac- 
ture simple  products.  They  devised  an 
ingenious  system  which  has  worked 
wonderfully. 

The  main  ingredient  I'd  add  today  to 
help  solve  our  American  welfare  and 
inner-city  problems  would  be  amateur 
radio  clubs.  This  is  what  made  the 
enormous  difference  for  Jordan.  As 
Santayana  said,  if  we  can 'I  iearn  from 
history, ,  etc. 

At  any  rate,  thanks  Newsweek,  for 
the  editorial  supporting  my  idea.  .  . 
which,  far's  I  know*  was  originaL 

GuslsGonel 

Amateur  radio  has  lost  a  real  pio- 
neer. Gus  Browning  W46PD  was  the 
ideal  ham . .  gutsy,  willing  to  go  any- 
where in  the  world.  .  .an  adventurer. 
He  gave  thousands  of  us  DXers  years 
of  excitement,  bringing  a  new  life  to 
amateur  radio. 

Tens  of  thousands  of  hams  had  the 
thrill  of  contacting  him  in  Afghanistan, 
Bhutan,  Mali  and  many  other  coun- 
tries. Hundreds  of  thousands  enjoyed 
reading  his  fascinating  stories  of  his 
adventures,  Gus  had  an  enormous 
Impact  on  our  hobby. 

tn  a  hobby  which  has  turned  sour 
with  bickering  in  recent  years,  Sus  was 
always  upbeat,  invariably  bringing  his 
indomitable  spirit  to  his  contacts. 

Amateur  radio  is  much  the  poorer 
for  Gus'  moving  on  the  the  next  order 
of  things.  Few,  if  any ,  people  have  con- 
tributed as  much  as  Gus  to  this  hob- 
by. .  .and  thus  to  their  fellow  man. 
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Jim  Gray  WlXU 
270  E.  Chateau  Of de 
PaysonAZ3S54t 

The  Best  and  the  Worst 

October  IS  usually  one  of  ttie  best 
months  of  \h0  y^ar  for  Mrorfdwide  HF 
propagation,  and  it  looks  like  ttiis 
month  Will  rank  among  the  best  in  sev- 
eral years  for  good  DX.  However,  the 
first  half  of  the  month  appears  excel- 
lent while  the  second  haff  may  be 
somewhat  disturbed  for  propagation. 

You  can  took  for  mild  disturbances 
on  the  sun  between  the  1  st  and  the  5th 
of  the  month,  which  will  resuft 
in  an  increased  "A''  Index. 
This  moans  an  Increase  of  flux 
density  Jn  the  Earth's  magnetic 
field  and  deteriorating  propa- 
gation—but nothing  serious- 
accompanied  5y  a  decline  in 
ihe  10.7  cm  solar  flux  density. 

From  the  6ih  through  the 
I6tii,  conditions  shoutd  be  eic- 
cellent  for  OK  propagation.  Be- 
ginning about  ihe  iTtti  and  irv- 
creasing  in  seventy  to  the  end 
of  the  month,  yoy  may  expect  a 
very  unstab?^  period  on  the 
sun,  and  of  course,  on  the 
Earth.  This  Iwo-week  span 
ought  to  provit^e  solar  flares 
which  result  in  a  very  disturbed 
magnetic  fidld  on  Earth.  The 
Boutder  "K"  Index  and  the 
Boulder  '"A"  tndex  will  be  high, 
and  solar  ftu^  may  be  low  for 
this  period,  resutting  m  very 
poor  worldwide  propagation. 
On  some  days  during  this  peri- 
od  conditions  wiil  be  fair  at 
best.  The  weekends  of  the  20th 
10  the  21st  and  (he  27th  to  the 
28th  may  provide  some  let  up 
in  the  generatly  dismal  outlook, 
with  fair  conditions  prevailing. 


Jim  Gray  WIXU 

(G-P)  and  Fair  to  Poor  (F-P). 

Because  the  sun  is  extremely  unpre- 
dictable during  a  sunspot  peak,  these 
forecasts  could  range  from  '^nghi  on" 
to  '*way  off."  FOfecasting  is  slill  more 
of  an  ari  ihan  a  science,  though  we 
have  observed  that  the  Earth's  atmo- 
sphere and  geology  are  affected  by  so- 
lar t^ehavior  Therefore,  in  periods  sur- 
rounding a  predicted  poor  forecast, 
Observe  what's  going  on  with  regard  to 
hurricanes,  volcanic  eruptions,  and 
earthquakes  in  the  world. 

See  you  next  month  with,  we  hope,  a 
more  positive  fo recast ^ 


NumtierS?  on  your  Feedback  card 
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The  Unpredictable 

As  always,  your  best  monilor 
of  day-lo-day  conditions  is  the 
WWV  broadcast  at  18  minutes 
past  each  hour  when  soiar-ler-    1  w*w*^^ 
res! rial  conditions  are  given  in    =  '"°** 
detail. 

Meanwhile,  use  the  calendar 
and  latjle  for  planning  youf  for- 
ays into  ihe  DX  jungle.  The 
daily  chart  of  forecast  condi- 
tions shows  G  (Good J.  F  (Fair J, 
and  P  iPoof)  for  each  day,  and 
trends  from  Good  to  Poor 
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Random  output 

David  Cassidy  Nl  GPH 


For  the  past  few  months ^  a  ham 
dowr^  m  Virgmia  has  been  writing 
ar>d  calling  ih&  73  offices.  After  some 
rather  lame  insults  directed  at  Wayne 
(and  some  very  strange  comments 
lumping  John  Kennedy.  Jimmy  Carter. 
Richard  Nix^on,  Ronatd  Reagan  and 
George  Bush  into  the  same  political 
eaiegory).  he  asks  us  to  reprint  a  pet^- 
tion  that  was  filed  wilh  the  FCC,  re- 
questing an  expansion  to  (he  Novice/ 
Tech  phone  privileges  on  tO  meters. 
The  fotlowing  is  an  excerpt  from  hfs 
letter: 

"i  own  a  Radio  Shack  HTX-100 
transceiver,  which,  at  most,  puts  out  25 
watt$.  .  .  /  am  forced  to  operate  at  tow 
powmwilha  %  wave  verticaf  antenna,  i 
can  afford  to  purchase  a  mucfi  better 
transceiver.  t>ut  t  five  so  cfose  to  my 
neighbors  that  i  must  operate  ORP 
. , .  Novice  and  TechntciafT  operators 
arff  t^etng  totaity  dobty^red  out  of  C0r\- 
tact^  with  other  Novices  and  Techrti' 
aans  by  General,  Advanced  and  Extra 
Ctass  *amateurs\  .  .73  Magazine, 
and  Wayne  Green,  overttyand  coverffy 
ctobb^  anyone  and  everyone  in  ama- 
teur radio  wfto  don  "f  share  their  Cotin- 
rry  Ciub  Republican  vaiues\  .  J.e,  if 
you  don't  own  $50,000  of  'amateur' 
equipment,  and  a  $750,000  suburban 
estate  to  install  it  on,  you  ain't  worth 
tatkin'tor 

He  goes  on  to  insutt  Wayne,  73,  and 
)ust  about  everyone  who  he  thinks  is  to 
blame  for  his  lousy  results  on  10  me- 
ters (t  won't  bore  you  with  the  rest  of  it). 
He  is  also  quite  angry  thal^  even 
though  Wayne  wrote  to  him  personalty 
with  some  helpfuJ  suggestions,  we 
have  yet  to  respond  to  him  in  the  pages 
of  73.  i  hope  he  will  consider  this  an 
**officia1  published  response":  Lighten 
up,  pal! 

We're  talking  ham  radio  here,  not 
brain  surgery!  Who  ever  promised  you 
you'd  have  a  cJear  frequency?  If  oper- 
ating  on  the  rest  of  the  1 0  meter  bant$  is 
so  important  to  you,  upgrade  to  Gener* 
aJ  Ctass,  Why  not  stnve  to  do  the  liest 
with  wtiat  you  have,  instead  of  btaming 
everyone  but  yourself  for  your  lack  of 
success?  (How  anyone  coutd  not  be 
successful  on  1 0  meters  for  the  last  two 
years  is  beyond  me.  Do  you  think  this 
guy  might  have  his  antenna  plugged 
into  his  microphone  jack?)  If  you  put  as 
much  effort  into  studying  for  your  Gen- 
eral ticket  as  you  do  into  writing  tong- 
winded  letters,  you'd  be  on  20  meters 
with  the  rest  of  the  weirdos  by  now  (my 
apologies  lo  all  the  nice  people  who 
operate  on  20  meters — the  weirdos 
know  who  they  are). 

Now  that  I've  got  that  out  of  my  sys- 
tem (or  at  least  suppressed  for  the  time 
being),  let's  take  a  look  at  the  one  poin! 
thai  this  gentlemen  raises  thai  de- 
senses  some  serious  thought.  Can  a 
Novice/Tech  gel  on  the  air.  make  con- 
tacts and  have  fun^  wiChout  an  antenna 
farm  I  he  size  of  Southforks  Ranch  and 


a  cash  outlay  for  equipment  the  size  of 
Fort  Knojc?  The  answer  .yes.  How 
do  i  Icnow?  Tve  been  doing  rt  for  years. 

The  Low  Budget  Ham 

My  first  amateur  radfo  station  was  a 
borrowed  Heath  HW-1 6  and  a  1 5  meter 
dipole  strung  outside  my  bedroom 
window.  TotaJ  cosi  to  my  13- year-old 
pocket  about  two  bucks  for  the  wire 
(sometKKiy  gave  me  the  1 2  feel  of  coax 
I  used  as  a  lead-in.)  Did  I  work  the 
world?  No.  Did  i  have  a  blast  working 
Texas?  Vest 

For  the  past  two  years  I  have  been 
operating  almost  exclusively  in  the 
Novice/Tech  portion  of  10  meters 
[that's  where  most  of  the  action  has 
been).  (  have  over  one  fiundred  DX 
countries  [some  of  them  worked.  Willi 
much  patience,  in  tlie  middle  ol  pile- 
ups).  My  "super-e3cpensive*deluj<e'' 
ng?  A  Heath  HW^IOI  that  my  Dad  built 
about  t5  years  ago.  Total  output  on  10 
meters?  About  50  watts  My  'spacrous 
antenna  array"?  A  full-wave  loop,  cut 
for  10  meters,  fed  with  400  ohm  ladder 
line  through  a  used  MFJ  tuner, 
wrapped  around  the  inside  of  my  bed- 
room window  in  the  middle  of  Hamden, 
Connecticut.  (One  of  ttie  fringe  bene- 
fits of  moving  to  New  Hampshire  to 
work  for  Wayne  is  that  I  am  finally  at^le 
to  put  up  some  outside  antennas.) 

Lei's  look  at  the  total  cash  outlay  to 
duplicate  this  station: 
Used  HW-1Q1— $150  (rve  seen 

dozens  of  them  for  (his  price) 
Used  antenna  tuner— $40  (or  bulFd 
or  buy  a  new  on©  for  not  much 
more) 
Used  SWR  Meter— $30 
Used  Microphone — $40 
Wire  Antenna — $5  (this  is  high,  but 

fet's  not  pick  nits) 
Ladder  Une — $20  (this  should  give 

you  enough  for  4  antennas) 
TolalCost:£2S5 

Any  hardworking  IQ-year-old  with  a 
papef  route  can  save  528S  in  a  couple 
Of  months.  I  used  this  station  for  over 
two  years,  operating  from  a  one-bed- 
room ^parlmefit.  No,  t  wasn't  the  loud* 
est  s^nal  on  the  bar^f,  but  every  5-S 
report  was  a  personal  thumph.  I  got  a 
great  deal  of  satisfaction  telhng  sta- 
tions all  over  the  wortd  what  my  set  up 
was.  Most  of  them  took  a  few  seconds 
out  from  worlting  the  pile-ups  Lo  con- 
gratutate  me  on  doing  so  well  with  so 
little.  Not  once  did  I  feel  like  I  needed  a 
more  elaborate  station.  Instead  of  com* 
plaining  about  my  antiquated  gear,  in- 
door antenna,  noisy  power  lines  and 
lack  of  any  real  ground  system,  I  just 
decided  to  work  around  the  obstacles 
and  have  some  fun.  I  learned  a  lot  in 
those  twq  years.  I  made  some  good 
friends,  too.  t  learned  something  about 
radio  and  electronics  from  each  one  of 
them,  t  was  having  a  ball! 

Isn't  that  what  amateur  rad^o  (s  all 
about? 
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Uncle  Payne's  Bookshelf 


D6S'i7  •  1991  Passport  to 
World  Band  Radio 
by  Iniematioftal  Bw^cmtftig 

You  can  have  ihc  w«rJd  al  yt>ur 
fingerrips,  Vou1l  get  itte  laieiit  ^tii- 
tit>n  and  time  grid:^,  ihc    1 99* 
Suyer's  Guide  and  rrKire'.   384 
pages.  Si  4. 50 


AR3I9:\  •  Weather  Satellite 

Handbook  (4th  Ed.) 

'  by  Or,  Ealph  Taggan  WRmQT 

H[>i  otT  the  Pres.sl  E?^pamltdl  and 

revised  to  reRcct  luday's  we^itbcr- 

t'ax  ?<atellite  (echnolo£> ,       S20.  W 

AR3290  •  Cdrnpaniojl  Soft- 
ware for  Weather  Satellite 
Handtiook 

5  '^  "  MS-IX>S  noppy         $IOilO 


VIS  study  Cards 

Advancethe^aAV  way  with  VIS  Study  Candi.  Cornpiict,  Up-to-dani  Raiih 
C:il^di^  wiih  Key-words.  Underlined.  Qvu.  an  back,  Fflrmulas  worked 
f)ut^  StrhciTiEiiiCii  ai  yoiir  fingertips^  Used  SUCCESSFULLY  by  ages  6 
10  8!  I 

NOVICE  VIS  01  .  Sn,95 

TECK  VIS  02  m.9S 

GKNF.RAL  VIS  03  *.^S 

ADVAiNCED  VIS  04  15.95 

EXTRA  .     VIS  OS  14.45 


Lanze  Code  Prografns--(  Avail  able  on  514"  disk.) 

Irtejipciisjttu  tinnplcTiJ  jitudy  £iiiile  c^kIc  pragrani.s  for  bttth  ihc-  C64/128 
Commodores  and  the  IBM  compatcbJey.  Programs  ineludc  updated  FCC 
que?itton*.  ii)utljpt«f  chfike  aoswers,  fcrmulas,  scheimatic  iymbol?*,  dia- 
graTTibn,  and  Kimulaled  ^VE}  sample  lesl. 


IBM  Part  * 

Cominodt>fis!  Fan  ^ 

PrlcEL. 

Nov  fee 

IBWOl 

COMOl 

$14,95 

Te^b 

TBM02 

COMOl 

^U.95 

Geiieriil 

lliMQ} 

COI403 

$i4.^S 

Advance 

mum 

COM04 

SI9.95 

E)tlra  iNsw  Pw>l] 

IBM05 

COMOS 

S19.9S 

IBM97  ■  Amateur  Radio  Part  97  Rules    f  ineliiLfei  tiptbtled,  revised 

CommisKLun's  Rutein  SL-piembLr  JO.  I^S*))  5%"  dkk  IBM  LSJinpariWe 
only  $9.9^ 


IOMOt2 
Inctudt^si.: 


Map  Library  b^  Radi&  Am^t^ur  C&ith&t^  lac. 

I  PrelUMiipof(heW(jrid  4H;o]or  40''s2S" 
I  Map  of  Niirth  America  4'eo1i7r  30"*  s, '^5'" 
I  Great  Cifvk- Chart  ofthc  World  4-cotor  30"  xSs* 
1  World  Adas  4HL-olijr  20  pagGJi  %\1  (Ml 


ARRl  BOOKS 


AR2200  •  Antenna 
Impedance  Matching 

by  Wilfred  N.  CaroH 

AdvanicC:dimmU:ur»,  antenna  de^ilgn 
engineers,  letliniciarus.  Most  com- 
prchcnstve  boob  wriitjen  cm  usin^ 
Smith  Chans  in  solving  [mp^idance 
rnatching  prcjblem-s,  $1 5,(10 

AR2472  *  Tune  in  the  World 

with  Ham  Fladio  Kit  (fith  ed) 
Brand  New  Edatton.  Easier  to  read, 
revised  lexi  covers  the  question 

pociJs  on  Nifviee  CJ^tims  given  on 
November  E ,  ]  '>Sy  und  laler.  CsmJc- 
Leaching  and  eodc -practice  eas- 
setlcs  included  in  ihe  kil.      $t9.<Hi 

AR3464  •  Tune  in  the  World 
Bookojily.  S14.MI 

AR2J97  •  Dma&oolc 
Valuable  aid  lo  ihe  RE  design  engi- 
neer, tcchnieiiin^  radio  amateur, 
and  expcriEneiiter.  Comnoiily  used 
tables,  charts,  and  ibose  hard-tci^- 
Ttn^embcr  formulas.  $  1 2.tM> 

A  RAMI  •  infcrtereoce 

Hant^book 
Written  (mm  Ati  RFi  s]&uth':!»  per- 
spective. His  experience  irv  solving 
lincrferetice  problems.        $12. Ot) 

AR287I  *  WIFB'3  Help  tor 
New  Hems 

byDousDeMawWlFH 

Guides  ihe  neweonnner  through 
ihe  maze  of  tiew  operating  and 
lechntc^l  prwediires-  Pul  togciher 
u  statio ri  :nuJ  gfl  r m  tl lu  u i r    II ft rOO 

AR226  *  Operating  An 
Amsteiir  Radio  Station 

Designed  tiit  ansvL'er  the  ha»,ii;  qjes- 
litjEis  Ihc  begiinncr  may  have  abcMi 
ei^ujpn^nt,  antejiiiafi.  avmI  prt>ce- 
durts-  $tM 


ARlfi70  •  AflRL199€ 

Handbook  (6?th  ed.) 
Over  1200  pfl^es  and  over  2100 

labEcji,  ftgurcs.  *ind  cNart.s,  New 
aiuenti^  projects  inehidc  three 
htgh-peffonnanccVagis  Jot  144^ 
320.  and  432  MHz  designed  by 
Steve  Pnwiishen,  K I FO.     ^^^M 

A  R04O^2  •  Sorid  State  Design 
Chock  full  of  gotxl,  basic  infomia- 
Eton— circnit  designs  and  applica- 
tions; deiitTiptions  of  receivers^ 

Lrartfimitters^  power  supplieN,  and 
test  equipment.  %11M 

AR2(m  *  AflRL  Antenna  Book 
Represents  the  best  and  most  high- 
ly regiartled  infomtJiliiiiiii  on  anlenna. 
fundaniientjiK.  transmission  line*:. 
desiE^n,  and  eonsiruetiiin  /Of  wire 
linEetu^a^.  SIS.  (Ml 

AR  \om  •  ARRL  Operating 

Manual 
Paeked  with  inrir>rmtiiioii  on  how  (o 
make  the  best  ]jsc  of  your  station, 
including::  interfacing  horne  uom- 
ptjftR.  OSCAR,  VHF-UHF.  eon- 
tcstiHjg.  $15.00 

AR03S6  •  Morse  Cods; 

The  Essential  Language 
by  L.  Peter  Carrwi  Jr.  W,U>KV 
Tells  of  evolution  from  straight  key 
to  computers.  Gives  practical  ad- 
vice on  leariii;ng  the  code  and  its 
mtMJtiiri  Hny  use--,.  S5.00 

ARl50<i  •  Radio  Frequency 
Interference 

Containii  information  to  help  solve 
RR  problend^.  Co<k1  technical  ad- 
vice from  ARRL  staff  on  inlerfer- 
euce  froth  tfatiK;mitter.>  and  ektiri- 
cal  devices:  SS.IMt 


I6fi42  «  Shortwave 
Propagation  Handbook 

by  Oearge  Jacaba  W3ASK 
and  Ted  Cohen  i'i(4XX 

New  revised  edition.  Contains  up- 
to-the  minute  informafion  and 
charts^  aitd  guides  yoU  through  pnj- 
duting  your  own  propagatioti  data. 
]  54  pigei ,  p+ipe  rbac  k .  $9  .^ 

0IPO44  •  44  Power  Supplies 

for  Your  Eleclronio  Project 

by  Robert  J.  Tmi&ierund 

Jonaiftuti  /..  .\faytf 

Wrilten  d:l  the  basic  level,  pcrftiCl 

lor  Ihe  beginner.  The  reader  is 

given  enough  electronie  theory  to 

understand  ihc  eoneepLs  explained 

t  hroughout  the  book .  S 15 .  95 

10WO2C  •  N6RJ  Original  2nd 

Op  by  Jim  Raffeny  ^6RJ 

A  new  edition  in  tin  easy-lo-uae 
"'wheel"  formal.  Simpty  dial  the 
prcftx  and  mstuntly  l^ave  avijilable 
Beaiti  headings,  Continent  identifi- 
eationsi^  Zone  idcnfication,  Posta] 
rales,  and  mure.  $8*95 

IftPBft  •  *3acketUser*s 
Notebook 

by  Buck  R&^en  K4AIIT 
Over  90  diagram*,  show  tried  and 
true  eonneelion.s  for  popular 
TNCs,  transceiverSn  and  com  pin - 
ers.  A  genuine  nuts-attd  bolts  how- 
to^do  manual.  Brand  new!      £9.95 

09D22  •  The  WorW  Ham  Net 
Directory    by  Mike  Witkowski 

New — ieeond  c-dilion  now  over 
6<K)  nel  1i,'iEings.  Thi.s  book  intro- 
duces the  special  interesl  ham  radio 
networks  and  :<ihow.s  you  when  and 
where  you  ean  lune  ihcm  iti.  $9.5ft 


AR22Ji6*  First  Steps  In 

Radio  bv  Doug  De^faw  WIFB 

Series  of  QSl  articles.  See  compo- 
nents assembled  mto  practical  cir- 
cuiLs  and  how  Ltie  circuits  make  up 
your  radio  gear.  $5*00 

AR2^60^  Transmission 
Line  Transformers  {2nd  Ed) 
by  Dr.  Jerry  Se^ick  W2FMt 
Praciieal  desi,gn.b.  specific  infor- 
mation oti  construct i6n  techniques 
and  sources  of  material  More  de- 
signs for  antenna  tuners^  hybrids, 
and  for  the  VHF  and  UHF  bands. 
272  pp. S20.ilfl 

AR0t94  •  Antenna 

Compendium     Vol.  1 
Maierialif.  on  vertacals.  quads, 

loops,  Vagis,  reduced  size  anten- 
nas, ha  Ions,  Smith  Chaiifi,  Anten- 
na polarization,  and  other  interest- 
ing siibjet;ts;.  SIO.IHI' 

AR2545  •  Antenna 

Compendium    Voh  2 
42  papers  eovering  verticals, 
yiigis,  quads,  mialtiband  and  broad- 
band siystein*,  antenna  selection, 
and  mueli  more,  St 2.00 

AR262^  •  Companion  Soft- 
ware far  Antenna 
Compendium  Vol  2 

5  '4 "  MS-DOS  EToppy  SI 0.00 

AR(M8ft  *  WIFB's  Antenna 
Notebook 

byDousDeMswWIFB 

Get  ihe  besi  ptjrfoniiance  out  of 
unobtrusive  wire  antennas  and  ver- 
ticali.  Build  tunei  and  SWR 
bridges,  SS.Ofl 

AR(J:^S  •  QRP  Notebook 

by  Dat4g  t>eMaw  WIFB 
Presents  coni^lruttion  projects  for 
the  QRP  operator,  from  a  simple  I 

watj  tryftiat-controlled  tfansmiuer 
lo  more  complex  iransceiver  de- 
^ignsu  $6.00 

AR  1250  »  Log  Book- 
Spiral 


0ID2*)  -  The  Illustrated 
Dictionary  of  Elect ronic? 
(4thEd.  1§88) 

by  Riifus  P.  Turner 
and  Stan  Ciihiiineo 
Over  450  detailed  drawings  and  di- 
agrams. Over  27  Ai*3  lerms  are  ad- 
dressed in  &50  pages.  Provides 
clear,  briefs  and  eaiy-to-iinder- 
Ktand  definitions.  An  excellent  dic- 
tionary for  the  h4:>bbyis,i  or  profes- 
sional $24.93 

i  5A002  •  Scanner  and 
Shortwave  Ai^swer  Book 

by  Bab  Gmvi 
Whether  you  havediffituity  caicu- 
iaiing  world  llrne  zones  of  are  try- 
ing to  ftgure  oul  tilohert?:.  mega- 
hertz, and  meter  band,  this  book 
will  provide  the  answer,^.     Si 3-5^ 

10F090  «  199D  International 

Call  book 
Lists  SOO.OOO  licensed  raditi  ama- 
teurs in  the  countries  outside  North 
Amcritia.  Coverji  South  Atnerica, 
Europe,  Afrieii,  Asian  aind  the 
Paeifie  ar*ia  ^exclusive  of  Hawnii 
and  the  U.S.  possessions).  iJfl.'WI 

05 A9?  *  Easy-up  Antennae 
for  Radio  Listeners  anfi 
Hams  by  Edvard  M..  SoU 

Like  to  learn  how  toconstruet  low- 
cost,  easy-io-ereci  anlenn^E^'/  tasy- 
up  Antennas:  w  11 1  help  y  on .  S 14. 50 

01 D40  •  DX  Power  J 

Effective  Techniques  for 

Radio  Amateurs 

by  Eugene  B.  TUlon  K5RSG 
256  pages.  10  illustrations.    $9*S0 


02C3O  •  The  Commodore 
Ham's  Companion 

byJiinGrubbsK9EI 

160  pgiges  of  Useful  infontiation  on 
select ing  a  Cornm<xJore  compiiler 
for  the  ham  fihack,  where  to  find 
f;peci:ilE3Eed  programii.  the  Com- 
modore-packet connection,  and 
more!  $9,5* 


$3.50 


ARRL  Liesn^  Manual 

Beginning  with  Turfe  in.  (he  Wi.rrld 
^kifh  Hatft  RaJiD  for  the  Novice  and 
progressiing  ihroiigh  the  erilicaily 
acclainied  ARRL  License  Mt^nw^i 
series:  for  ihe  Technician  through 
Ejitra  Class:  accurate  ten  explana- 
tions  of  the  mate  rial  covered  along 
with  FCC  queslion  pools  and  an- 
sv^er  keys, 

AR2375  •  Technician  Class 
Ak23R3  *  General  Class 
.^R0J66  •  Advanced  Class 

EsehSfr.lM) 
AR239i  *  Extra  CI  aas       Sfe^OO 

ARCM^O*  YagI  Antenna 

Design 
Bnni  Riiduj  publii^hed  a  iiericff  of 
articles  on  Ysgis,  The  material 
from  these  articles  that  is  presented 
here  was  polished  and  e^tpanded  by 
Dr.  Ijiwson.  $1^.00 

AR2073  •  Novice  Anter^na 
KotelK>ok 

Novices  wilt  learn,  aimong  irthcr 
things.,  h[>w  anientias  operate^  and 
what  govern.!],  their  effetlivenes^ 
for  fihon-  and  long-disiiaTiee  com- 
munication, SH.OO 

AR()437  •  ARRL  Repeater 

Directory  1$dO- 1391 
Almoijl  18,000  lifiiingb  (including 
ufHJated  listings  for  MS,  GA,  SC, 
NC,  TN,  KY.  WV,  and  VA)  with 
0 ver  2200  dig ipeaters.  Band  plans, 
CTCS3  (PL™)  Tone  Chart,  compi- 
lation of  frequency  coordinators, 
ARRL  !ipccial  Service  Clubi,  and 
beacon  listings  from  14MBz  lo 
24GHi. %f>M 

AR20BJ  •  Complete  DX'er 
2nd  Ed.    by  Hob  Locker  W9KNI 
Learn  bow  to  hunt  DX  and  obtain 
hanj-tu-gel  QSL  ca  rds .        Sf  2>00 

AR3I6()  *  QRP  Classics 
Colleclion  of  aniclts  from  last  15 
yrs.  of  ARRl.  publications  on  hu ced- 
ing receivers^  iransnii tiers ^  tran- 
Ht-efve  r,  accessories.  288  pp.  JHIM 


03SI I  •  Shortwave  flece  I  vers 
Past  and  Present 

Edited  by  Fred  J.  Overman 

Concise  guiide  lo  200-1-  shortwave 
receiver,^  nianufactured  in  the  la^iit 
20  years.  Gives  key  infomialiunon 
each  mtKie!  including  cove  rage  j 
dipplay,  circuit  type,  performance. 
new  value ^  used  value,  etc.  Pliolos 
on  mo.si  nuMJclbi.  The  Blue  Bm'pk  of 
shortwave  radio  value.  1987^  104 
pages.  %)^  ^  1 1 .  $6.^^5 

05H24*  Radio  Handbook, 

23rd  £d.  WUliamLOrrW^SAJ 
S40  pages  of  everything  you  want- 
ed to  know  about  radio  communi- 
cation. Inclepth  iiudy  of  AC/EJC 
fundamentals,  SSB,  antennas,  am- 
plifiers, power  supplies,  and  mf>re. 
$2^.50  hard  eover  only 


D3R0I  *  World  Press  Services 
Frequencies  (RTTY) 

*>■  Thomos  H^rringt^n  WSOMV 

A  comprehensive  manual  covering 
Radioieletype  news  monitoring— 
ijoniains  all  iioformation— antenna^ 
receivers,  terminal  units,  plus 
three  extensive  frequency  lists. 
Covers  55  World  Press  Services 
broadcasting  in  English.  '"The 
Original  Press  Book."  S4  pages. 

S8.50 


AR0477  •  Low  Band  DXing 
How  to  meet  the  challenges  of  the 
different  forms  of  160,  80»  and  40 
nw-ter  propagation  with  effective 
antenna*;,  equipmeni,.  and  opcmi- 
ing  slrattigics .  S 1 0. 00 

AR20MI  *  Your  Gateway  to 
Packet  Rad^o    Znd  l^dition 

Filled  with  infnrmation  for  aU  ama- 
teurs, Tetis  everythinji  you  need  to 
know  g^bout  this  popular  new 
mode:  how  lo  get  started h  equip- 
ment you  need ,  utid  more .    SI  2  >00 

.\R245f?  *  FCC  Rule  Book 

(fith  ed) 
This  New  Bilttion  is  almost  50% 
faHer.  The  tutortai  chapters  in  the 
frtinl  of  the  b(.M>k  are  a  major  up- 
grade over  the  previous  ediioniS.  A 
mu.st  for  every  active  radio  ama- 
teur, s^.oo 

AR2 1 7  ]  *  Hints  and  Kinks 
Find  the  answer  to  thai  tricky  prob- 
lem, Jdeas  for  setting  up  your  gear 

f{]r  comfortable  and  efficient  oper- 
ation. $S.IMI 

AR2103  •  Satellite  Anthology 
The  latest  information  on  OSCARs 
9  jhrtHigh  1 3  as  well  as  the  RS  satel- 
lites. InformatioTi  on  the  use  of  di- 
gitail  modes,  tracking*  antennas, 
RLiDAK^  mierueompaler,  and 
more! $5.00 

ARCnMj  •  Satellite 

Experimenters  HandiHMk 

Under  One  cover  is  what  the  Ama- 
teur Kadto  Operator  needs  to  know- 
in  order  lo  comniunicate  through 
OSCAR  satcnitcs.  $10.00 

AR2898  •  Space  AI  maniac 

by  Anthony  R.  €uMiis  K3KXK 
EJttraordinary  hook.  Captures  the 
breatlualcing  recent  news  from 
space.  Inctiidca  about  40  pages  on 
Amateur  Radio  Koleltites.  Find  al- 
most anything  you  might  want  to 
know  ^bou;  man's  trip  to  the  Atats. 
960  pages  S20,00 


01B65  -The Beginner's 
Handbook  of  Amateur 
Radio— 2nd  Editon 

by  Cfay  fM^tr 
Combines  lheor>'  and  praetice  in  4n 
easy-to-underitand  formal  ^  and 
provides  infonnation  for  choosing 
and  installing  radio  receivers  and 
transmitters,  antennas,  iran-s^mis- 
s!on  lines^  and  test  equipment.  400 
pageR,  291  illustraiion!^.       SllS.SO 

10D090  •  1990  North 
American  Call  book 
Lists  over  ,i00.CNX3  licensed  radio 
amateurs  in  all  eounirics  of  North 
America.  Gives  calls,  names,  and 
address  information.  $2ii.0() 


07R25  ■  The  RTTY  Listener 

by  Fred  Osientiaa 
Compiles  issues  !  through  20  of  the 
RTTY  Listener  Newsletter.  Con- 
tains up-<o-date>  hard-to-find  in- 
formation on  advance  RTTY  and 
FAX  monitoring  techniques  and 
fteqncncies.  156  pp.  119.95 

05C63  '  CommcHiore  64 
Troubleshooting  &  Repair 

Guide  by  Robert  C.  Brenner 
Step  hy  step  throiigh  the  complexi- 
ties of  making  simple  repairs  to 
your  Coinni  odore  64 .  $  19,  SO 


05C16  *  C64/12a  Programs 

for  Amateur  Radio  & 

El^eclronics  by  Joseph  Corr 
The  electronics  hobbyist,  pro- 
grammer, engineer,  and  technician 
will  enjoy  the  task-oriented  pro- 
gramfi  for  amateur  radio  and  etec- 
[ponics  In  this  book^  $14,50 

01 A  87  *  The  Shortwave 

Listener's  Antenni 

Handbook  Avff'Ti^eTf^/  Trvlster 
Beef  up  shortwave  reception  ca- 
pacity and  increase  listening  enjoy- 
meni  e^ily  and  inexpensively. 
112,00 

I2H76  *  Basic  Electronics 

Prepared  by  the  Bureau  oj 
Navai  Fersontte! 
Thoroughly  revised  in  1972.  Cov- 
ers the  i;mp43rtant  aspects  of  applied 
elc^ironics  and  electroniesi  com- 
intinications. 
-%"  pp  $10.95 

I2E41  •  Se<iond  Level  Basic 
Electron  iCS  Prepared  by  the 
Bureau  &f  Naval  Pei^onael 
Sequel  to  Bmic  Electronics  .  thor- 
ough treatnireni  of  the  more  ad- 
vanced levels  of  applied  electron- 
ics. [rK'ludes  microwave  receiving 
and  transmitting.  Hundreds  of  ex- 
cellent diagrams.  325  pp.      S7.5f 

10M44  •  Wortd  Atlas 

by  Radh  Amaieur  Coif  book  fflf 
20  pp.  of  full  color.  8K'"  3t  1014'' 
contains  North  Polar  projection  o 
the  World;  mapKi  of  all  seven  eonti 
neniSj  West  [ndies/Caribbean  area 
and  Paeifjc  Ocean.  S5-0( 

01P22  *  The  Packet  Radio 
Handbook 

by  J&ntUban  L.  Aiayit  KRS'i 
".  .  .an  excellent  piece  of  work 
Weil  worth  reading  for  both  thi 
experienced  and  the  new  pm:ksi 
teer . . .  the  definitive  guide  to  ama 
teur  packet  operation,' ' 

"Owyn  Reedy  W!BE3 
Otd^  $t4.$ 

03C09  •  Shortwave 
CFandestine  Confidential 
by  Gerry  L.  DexU 
Covers  all  clandestine  broadcast 
ing,  country  by  country:  tells  frc 
qiiencies,  olher  unpublished  info] 
mation:  spy+  insurgents ^  frcedoi 
lighters,  rcbetn  anarehtst  radii 
secret  radio.  Current  pubtieatiot 
H4  pages.  $ift,S 


IIASIO  •  AlrScan  Guide  to 
>    Aeronautical  Com  muni  cq- 
tions  (5th  Edition) 

by  T^m  Kneiiel  K2AES 
M{»il  crnnprchensivc  guidu  to  rutin 
LtJlring  ueruDiiutEt^a!  communica- 
tion in  [he  US.  £xfhandc<i  tc^ccjvcr 
'Ai  Canadian  land  uirpurci^  nful 
seaplane  bas^s,  plus  listings  for 
Central  America,  tte  Caribbean. 
North  Atknlic,  atid  the  Pacific 
Territories.  S  14.95 

03RQ2  •  RTTY  Today 

ity  Dave  Ingram  K4TWJ 
Only  up-[t>-date  RTTY  book  in  ex- 
istence^ Coversall  facets  of  RTTV. 
Mc>5E  coniprehensive  RTPY  guide 
cvcrpubliiibLxl.  Fully  illusiriitcd.  A 
TJiLsl.  3 12  pages.  $8.50 

02C30  •  Tlie  Commodore 
Ham's  Companion 

byJimGrubbsKWJ 
160  paBci;  of  infonnafi{}n  (in  j>c!ecE- 
ing  a  Cumtnodore  lar  Lhc  ham 
ishack,  whene  to  find  !»peciiili£ed 
prograsTis,  the  Cotnniodore-packel 
connection,  and  more?  $9.50 

03M223  •USMJIitarv 

Communications  (Part  1} 
Deals  with  US  Military  canunurii- 
calion  channels  on  shoriwave, 
CtJvLTS.  frequencies*  background 
on  p<jiii[  to  point  ftequericies;  for  the 
Phiiippin<^ii.  J^p^n  ^nd  Korea,  Iridic 
an  and  Pacific  Oceans,  and  more. 
m2  pages.  $12.95 

OHM  2  22  'US  Military 

CommumcatiDn:%(Pitrt  2) 
Covers  US  Coastguard,  NASA. 
CAP.  FA  A ,  Dcpl  i)f  Energy,  Fed- 
ZT'dtl  Emergency  Management 
Agetiey,  Disaster  Communica- 
iioTis,  FCC.  Dept,  of  Justice.  From 
14  KC 10  907.1  KC.  7M  pages. 

I12.9S 

)3M22:<  •  US  Military 

Communications  (Part  3J 
fhiii  part  completes  tlie  vast  overall 
"rcquency  list  of  US  Military  .^r- 

:/Lce&,  from  S^Ql  KC  to  27,944 
<C7S  pages  *  1 2.^5 

fiD^>«  1990Sfiortwave 
D  irectory    &t  h  Edi  t  i  on 
1  by  Bob  GrifVE 

Kn  excellent  reference  Iof  ^funh 
American  shortwave  listeners,  this 
>Xer's  bibJc  is  crammed  with  up- 
rih-datc«  accurate  frequency  and 
ser  information  froiiit  I  OK  Hz  lo 
OKHz.  $I9,5# 


I0AM3  •  All  About  Cubical 
Quad  Antennas 

by  WUUam  Orr  W6SAi/ 
Stti&i  CffwoFi  WZLX 
The  "Classic"  on  Quad  rfes-i;gn. 
theory,  construetinn,  operation. 
New  feed  and  matching  sy-Stems- 
IVesvdata  $9.50 

I0A344  •  The  Radio  Amateur 
Antenna  Handbook 

by  WiUiam  Orr  W6SAI/ 
Samfi  Cflwflrt  \\7LX 
Yagi  beam  theory,  con.'itniction, 
operation.  Wire  beams.  SWR 
curves.  Matching  systems.  A 
'*must"  foT.wrious  DXers.  $11.50 

I0A346  *  Simple,  Low-cost 
Wire  Anletinas  for  Radio 
Amateurs 

by  William  Orr  W6&AI/ 
Stimfi  Cuwan  W2LX 
A\[  New!  Low-cost,  niu I ti -band  an- 
tennas; inexpensive  beams,  '*ln.- 
viiiible"  antennas  for  hams  in 
"tough"'  locations ^  New  dat^i. 

STKSO 

10A342  •  All  Atwut  Vertical 
Antennas 

by  WiUiam  OjtW4SAJ/ 
StuofiCowm  W21JC 
Effective^  low-cost  vertical  is  10- 
160  in.  -DX,  tinultibar>d;  compact 
verticaJN  for  smalE  spaces;  ground- 
ing; test  equiprrient;  Eighiening. 

%tQ,5(t 

10 AMI  •  All  About  VHF 
Amateur  Radio 

by  Wiiiiam  O^  W6SAI 
DX  pmpagalion,  VHF  Yagi  and 
Quad  beams,  repeaters  and  how 
they  w{>rk,  OSCAR  satellites  and 
how  to  use  them.  $11.95 

16A24  •  Vertical  Anienna 
HandboofCt  2nd  Edition 

by  Paul  H.  Lee  N6PL 
A  clai^sic.  Reprinted  with  updates^ 
including  an  aK.1ciendum  on  antenna 
dcFiign  for  160  meters.  Alsti^  feed- 
ing and  matching,  short  venicalii, 
]i!ri>und  etTects,  and  more. 
139  pages,  paper baefc.  S^.9S 

mv\l  *  The  Baste  Guide  to 
VHF/OHF  Ham  Radio 

by  Edii'iitid  M^  S'fttl 
This  book  provides  a  first  nilc  in- 
troduction to  life  on  th«  2,6  and 
l.25iineteTbatidsas  wellas23,  33, 
and  70 CM.  Sti.SO 


04M54  »  GGTE  Morse  Tutor 
Floppy  disjk  for  IBM  PC,  XT,  AT, 
and  compatibles.  Learn  the  Inter- 
nationai  Morse  code  or  improve 
your  capabilities.  One  disketle  wil3 
take  you  from  beginner  through  ex- 
tra clq^s  in  easy  self-paced  lessons. 
Standard  Or  Farns worth  mode. 
Code  speeds  from  1  to  over  100 
words  per  m  inute .  $  I  !i>.  5U 

03 1194  •  Crs^b  Course  in 
Electronics  Technology 

by  Louis  E.  frenztljr. 
Wtlh  a  proven  format  of  pro- 
grammed instructEf^n,  This  bouk 
teaches  you  the  basicsiofelecinciiy 
and  electronics  m  a  sicp-hy-step, 
ea^y  -tu-undersiand  fashion ,  $21 .  50 

niBn33  •  TaJk  To  The  World: 

Getting  Started  In  Amateur 

Radio  by  James  P.  Dujc  K3JD 

and  Morton  Keyser  ,\3MK 

Provides  information  anil  practical 

tips  on  obtaining  a  novice  license. 

Authors  take  the  mystery  out  of 

techtiicaJ  and  procedural  aspects  of 

bam  radio.  SlJ.^O 

t]9S42  •  The  Scanner 
Listener's  Har^dbook 

by  Edward  Soatnre  N2BFF 

Get  the  most  out  of  ytMir  .'icanner 
radio.  Covers  getting  started,  sean^ 
ncrs  and  reccivqrF?^  antenna!^.  Coax- 
ial cable,  accessories,  computer 

controlJed  moaiitoring,.  more. 

$14.!^ 


035208  •  Radioteletype 
Pre^s  Sroad  casts 

by  Michael  Schaay 
Covers  scheduler  of  Press  Services 
by  time,  fi^equency,  and  country 
broadcasting  in  English,  French, 
German,  Spanish,  and  Portuguese. 
Detailed  Press  Agency  Ponniits. 
120  pp.  SIZ.^S 

OIC80  •  Master  Handbook  of 
IQGI  Circuits— Solid  State 
E<fr  by  K^ndffli  Webster  Sfs^siona 
With  ihts  outstanding  reference  in 
handn  electronics  hobbyists  and 
professionaJs  will  never  have  to 
search  for  schematics  again.  Com- 
plete iy  updated,  the  book  is  Ihor- 
oughly  indexed  and  atl  1001  cir- 
cuits ^re  clearly  ihu^trated.  420  pp. 
$19.5*softc<jver 

1 1TS8  •  Tune  in  on  Telephone 
Calls  hy  Tom  Kmiiel  K2A£S 
Formaiied  as  a  frequency  lisE  with 
detailed  diiscriptionof  each  service 
and  its  location  in  RF  spectrum. 
Provides  basic  inftHmation  for  catiu- 
aJ  listener!^  getting  started  and  de- 
taitsi  for  ardent  tint tius fasts;.  $12.95 

L^yP33  -  The  P\mt€  Radio 
Directory  1 990  Edition 

by  George  Zeller 
Contains  data  on  some  300  pirate 
station.^  active  during  l^S?.  How  to 
tune  in  pirate  broadcasts  and  get 
QSLs  from  the  stations.         $7*95 
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How  ciin  tlie  W<jrld\  Best  DX  Map  cost  Only  $4.00?  Obvi- 
ously, Li  iierioub*  biyntler  which  you  should  take  advantage  of 
before  we  discover  it.  This  is  the  only  world  map  in  black 
and  white  so  you  can  cohir  in  the  countries  as  you  work  them! 
Further,  it  hasi  almost  all  of  the  ofTicial  lARU  400  countries 
on  it.  which  no  other  map  at  any  price  has 


CODE TAPES 

One  answer  It'  tfPe  tru-ct^e  hrrHi-fui-ha  ix  fa  fmikr  thf  i-*.*deiv  sttHpft'  loit'iltn  ffuii  if  k 
Li  mui-prfihli'm.  tJsrfwsih ritf  H«f/^/ '.i' *vj.Trf jrf  fi>4f  nntrse — tetK  ofthfrnaundx  itfhaiDS 
hiitt  i^tfUt'n  sh^r  iii:fntfs  ikis  mtiiizin^  new  ffuyrifui  hvjv.  U\'!  faiiure-pr<mfl  Mnxt 
'H'l'ffif  itrfitMf  Ut  n-hip  thi^jfi^h  rt<?  Mimcf  tfif  afifi^-HpeifffUJi  /cjfJ-  f^aat  fhn^if  ijour.^ 
fitih  itrr  CciTfjfrj  ami  Jhr  Sttckter.  P^-apfe  vi-ho  hinT  i;h-€ti  up  tm  nthtr  (.itli'  tYwriCJ 
fin^ftfm  tMf  dot's  tkf  jafi  in  ti Jiffy-  Qaiiiji  apfj  \ifUT  Geiieral?  It .'x  ahaui  iitfv.  tfiethp 
Hafk  Brfiiker  tmil  van  'U  bf  th^rr  bcftirt  ytm  knt/n-  if.  A  w^^k  shmdd  do  if.  H^cJfflfrfjf. 
"iOwfitn  <mtf  fiiftwai  invufiafih  tippm^f  fO  <^MSf  trr^p&rahfe,  irreyersahie,  pernm- 
trai  itrnin  diuiHii^f.  Unt'ie  HVnyne  at^cFpI^  m*  ftfspomihiiity  whatever  for  anythin)( 
itw  itufif}fn.i  Cr.!  ihazi^  ^•ka are ^fn^iixh  Pfniiifik  muse  the  Caurofieitu-i  20w^tift  tape. 


OITOI  •  Transmitter 
Hunting:  Radio  Direction 
Finding  Simplified 
*y  jQseph  A  Mi^li  mOVand 
Thomas  \\  Carie^^  WHiiUZZ 
336 pages,  248  litusts.         *17,5(* 

03K205  •  Guide  to  Radio- 
teletype  (flTTV)  Stations 

by  Jr  Klin^^rtftiSS 
Updated  boofc covers  all  RTTY  ."ita^ 
lions  from  3MHz-30MHz,  Presi, 
Military.  CommerciaJ .  Meteo, 
PTTs,  Emha.'isics,  and  more. 
105  pp,  $12.95 

I5S003  •  Communications 
Satellites  {3rd  Edition) 

by  Larry  Vsn  H&m 
Chapters  on  channelization  band 

pians,  (ran.'jpiinder  identification, 
tniemational  KatL^lli ten;,  more.  $7,00 

07A6i^  *  Aeronautical 

CortimunicationS  HandtiOOk 
by  albert  E.  Evans 

Eihaufitive,  .^scholarly  treatment  of 
shortwave  ajcrouautii:;al  listening, 
Well  organised,  up-to-date. 
266  pp.  $19^*5 

07R3O  •  A  Radio  Journal 
1912-1940 

By  Ru&s  Rennaktr  W9CRC 

A  la&cinating  trip  through  time. 
Easy  lo  read  and  informative,  edu- 
cational arid  entertaining.  A  trip 
down  tnemory  lane  to  the  early 
days  tiif  radio.  $7.95 

20M090  •  Computing  Across 

Amerlt^a 

by  Stei^tn  K.  Roberts  .V4i\'RVE 
Roberis  has  written  articles  lor  7S 
Magazine  abotit  the  technical  as- 
pects of  his  US  tour  on  his  recum- 
bent bicycle.  Covers  his  adven- 
tures, people  he  met.  and  place:;;  he 
saw,  If  yoiir  lifestyle  seems  a  little 
coufl  n  ing,  read  th  is  IxHik.      $^.  95 

1IRFI3  *  T*ie  "Top Secret  ■ 
Registry  of  US  Government 
Radio  Frequencies  {7th  BA4 

by  Tom  Kneitel  K2AES 
ThiSi  scanner  dirceiory  has  become 

the  standard  reference  Source  for 
frequency  artd  fjthcr  impciriant  in- 
formation nclaiing  to  the  coinmuni- 
eaitonnh  ijf  federal  agencies,  25  to 
47(5  MH/.  $19.95 


03S04  *  The  Hidden  Signals 
on  Satellite  TV 

by  Thnitwii  P.  Harrington 
arid  Bob  C&operjt. 
Tune  in  ihoimands  of  Telephone, 
Data,  TelejL,  Teletype.  Facsimile 
Sigjials  tm  most  of  the  TV  Satel- 
3iteM  plus  aij  Hubcarrieri.  Covers 
equipment,  hookups,  where  to 
tune.  234  pages,  SI 9.30 

0 1 P6S  *  Pirate  Radio  Siatiofts: 
Tuning  Into  UndergrouniJ 
Broadcasts^y  AMrew  R.  Voder 

Comprehensive  guide  to  tuning  in, 

idenii tying,  and  contacting  the 
most  unprediclabJe  station.^  on  the 
radio  spectrum.  192  pp.       $12.50 

01  A7{»  •  Praclttal  Antenna 

Haiidbook  by  Joseph  J,  dm- 
De!>ign,  build,  modify,  and  utsiat] 
youroswn  antennas.  Carr.  a  20-year 
veteran  of  technical  writing,  has  a 
ynique  ability  to  present  compie^v 
technical  concepts  in  an  easy-lti^ 
undcTHland  )iitay  .416  pp.      S21 .  50 

nF52  *  FerreU's  Confidential 
Frequency  List 

Compiied  by  .4,  G,  ffaJiigey 
All  frequencie,^  fniiTi4MH7.-28MH/ 

covering  ship,  embassy.  aTC4>,  Voi- 
fnet*  Interpol,  numbers.  Air  Force 
Qne/T  wo^  nruire  376  pp.      $  1 9.50 

IISR97  «  National  Directory 

of  Survival  Radio 

Frequencies 

by  Tom  tirteitet  K2AES 
Handy  and  concise  reference  guide 
to  high  interest  communicationH 
fKHqaencie^  required  by  survival 
i£t£.  Includes  chapter  on  building 
emergency  communication!*  anten- 
na sy  .stems ,  $a.9S 

1  ISM  11  •  Scanner  Modifica- 

tiof)  Handbook  by  BUI  Crc^k 
Provides  ^Eraighi  forward  Mcp-by- 
*^t£p  inihtrvciion!^  for  e?^panding  the 
operating  capahiHtieg  of  VHF 
scanners.  Filled  with  interesting 
text,  helpful  photos,  tables,  and 
figures.  $I7.*S 

]  iEeu6  *  Guide  to  Embassy 
Espionage  Communications 
Ay  Tom  Kneitel  K2AES 
Candid  athi  probing  exam inal ion  of 

worldwide  embassy  and  fallege^l) 
etipionage  communication  systems 
aiid  network.^.  Extensive  nation- 
hy-imtion  directory  ofembai=i*iy  sta- 
tions is  included.  SlW.^S 


Uncle  Wayne's  Bookshelf  Order  Form 

'     You  may  order  by  mail,  telephone,  or  fax.  All  payments  are  to  be  in  US  fiinds.  Allow  3  weeks 
■    for  delivery* 


\r05    "Genesis"  ^SM 

wpm— Tliiti  is  the  beginning 

pe,  taking  you  through  the 
I  letters,,  10  numbers,  and  nee- 
f^ary  punctuation,  eoniplete 
ith  pracuce  every  step  of  (he 
ay  The  ease  of  learning  gives 
■nfidcEice  even  to  the  faint  of 
:art. 


T 1 3    **  Back  Breaker " "    $S  .95 

1    wpm — Code  groups  again* 

:a  brisk  E3-fr  wpm  so  you'lJ  be 

-illy  at  ea.^e  when  you  sit  dtr^'n 

front  of  a  steely -eyed  vttlun- 

:r  examiner  who  start?,  send 

1.  you  plain  language  cihJc  at 

ly   13  per.  You  Ml  need  thi* 

ira  murgin  to  overcome  ihe 

L'er  panic  univers^al   in  mtibit 

J  \3tuaiions.   You've  come 

..s  .far,  .so  don'l   get  code  shy 

wf 


73T06  '^TheSriekkr'*  %5.95 
6-1-  wpm— This  is  [he  practice  tape 
for  those  who  survived  the  5  wpm 
tape,  and  it 'it  al.so  the  tape  for  tiie 
Novice  and  Teohnieian  licenses.  It 
is  comprised  of  orte  solid  hour  of 
code.  Characters  are  sent  at  13 
wpm  and  spaced  at  5  wpin.  Code 
groups  are  entirely  random  charac- 
ters sent  in  groups  of  five— defi- 
nilcEy  not  mcEnorizabtcl 


7ST20  ^^Cmiragtinis"  SS.9S 
20 -h    vrpni — Congratuldlioniif 

Okay,  the  challenge  of  code 
is  what's  gotten  you  thi.s,  far,  so 
don't  4Uit  now.  Go  for  (he  extra 
class  license.  We  send  the  code 
faster  than  20  per.  lx\  like  wear- 
ing lead  weights  on  your  feet 
when  you  run:  You'll  wonder 
why  the  cxamirKr  ih  :^ndiing  SO 
slowlvf 
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MasterCard— VISA— Discover— COD 
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lir  TEN-TEC 


OMNIV 

AMERICA'S  BEST  HF 

•  Superior  Phase  Noise  Pefformance 

•  Dual  VFOs  •  10-160  Meters 

•  25TunerScan  Memories 

SPECIAL  SALE!  CALL  TODAY 


FT- 1000 

THEBESTOFTHEBEST 
»  aOO  Watts  Output 

•  All  Amateur  Bands 

•  Dual  Receive 

•  DDS-DJrect  Digital  Synthesis 

CALL  FOR  ALL  THE  DETAILS' 


O 
ICOM 


IC76S 


ADVANCED  PERFORMANCE 
HF  TRANSCEIVER 
DOS  (Dtrect  Digiiar  Syntfiesizer) 
Auto.  Antenna  Ttifier 
100  Watts  Output 
99  Memories 

CALL  TODAY! 


AUNCO 


f^EW^ 


DRS90 

2  METER/440  MOWLE 
•45W/2  Meter  35  W/UHF 

•  Cross  Band  Repeater  Function 

•  Receiving  and  Scanning  on 
Botti  Bands 

•  Deiaclial>le  Front  Control  Panel 

CALL  FOR  DETAILS! 


I 


KENWOOD 

I      DUAL-BAND  SALEI 


TH-75A      TM701A 


*  1  SWattaon^Mat^r 
and  70  cm 

•  MQfirtl^rBalhBa^dEl 
ai  &«mQ  Tin>« 


end  70  cm 

*  20  Wtmory  Ch«nii»[B 

*  fun  Ouplth-Cmu 
B4ndOp«riifon 

*  iuili-in  Toni  EtucoOffr 


DON'T  DELAY— CALL  TODAY! 


FT-736R  VHF-UHF  basestation 

•  SSS.  CW.  FM  on  2  Meters 
and  70  cm 

•  Optional  50  MHz,  220  MHz  or 
1,2GH2 

•  25WattsOutputon2Meters, 
220  and  70  cm 

•  10  Walts  Output  on  6  Meters 
and  1.2  GHz     •  100  Memories 


o 

ICOM 


lC-735 

PHQVENHFWfNNER 

»  Compact  and  lightweight 

•  100  Watts  Output 

•  Noise  Blanker 

•  General  Coverage  Rec6iver 

CALLT0DAY1 


AUNCO 


s 


DR-570T 

VHF;UHF  TWIN  BANDER 

•  45W  on  2M/35W  on  70cm 

•  Receive  on  both 
Bands  at  Same  Time 

•  Extended  Receiver  Range 

»  More  Features  for  the  Money 
Than  Anyone  Else 

ALL  ALJNCO  SALE  PRICED* 
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KENWOOD 


THa25A 

•  Now  5  Walt  &  Output 

•  Odd  Oil  Sets   ' 

•  Wideband  Freq^^pcy 


Cove  rag 

•  Same  AccL^^SOnias 

ITH26AT 

•  131^173  99S  MHz 
Coverage 

•  5  W  Capablltly 

•  Automatic  Repeater 
Ottsei 

CALL  TODAY? 
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FT-470 


COMPACT  DUAL  BAND 
FM  HANDHELD 

(2M'70CM) 

21  Memories  tor  Bach  Band 

Dua(  VFOs  fpr  Each  Band 

Up  to 5  Watts  pQwef 

6uilt4n  CTCSS 

Byilt-in  to  Memory  DTMF 

Aytodiaief 


ICOM 

IC-24AT 

DUAL  BAND 

FM  TRANSCEIVER 

•  140-150  MHz 
440-450  MHz 

•  Compact  and  Lightweigfit 

•  Up  to  5  Wat  ts  Output 

•  Versatile  Scan  Functions 

CALLTODAYl 


AUNCO 


DJ-160T 

0ELUX2METEn 
HANDHELD 

•  Receive  l37'l73.99&MHi 

•  20  MBTnories 

•  3  Watts  Standard 

•  3  Scan  Modes 
■  Store  Duplex^ 

Simplex  Pairs. 

Call  Channel, 

36  Encoding  Subtones 

CALL  TODAY! 
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SALE 

LARGEST  STOCK  OF  ALL 

YOUR  MF J  FAVORITE 

ACCESSORIES 

CALL  TODAY  FOR 

BEST  PRICE 
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MFJ-1278 

Multi-Mode  Data  Controller 
CALL  FOR  EXTRA  SAVINGS 


Jnf 


ER 


G-10 10  METER 
COLINEAR  VERTICAL 

Fiberglass  Construction 
Vi  Wave  Gain  Antenna 

SPECIAL  SALE 
$39.95 

(8EI,0W  DEALER  COST) 
LIMITED  SUPPLY— CALL  TODAY 


UKantronics 


OataEngine 

•  High  Speed  Packet 

•  Internal  1200  Baud  Modem 

-  Otf  TheSheH  9600  Baud  Packet 
With  The  DVR  2-2 

•  Internal  9600  Baud.  G3RUH  Type 
Modem  Available 

CALL TODAY! 


j& 


ASTROIM 


•  RS7A 

•  RS12A 
•RS20A 
•RS20M 

•  VS20M 

•  RS35A 


S49 

•  RS35M 

$159 

S70 

•  VS35M 

SI  74 

S89 

*  RS50A 

S199 

SI  09 

•  RS  50M 

$21 9 

S124 

•RM50M 

%25B 

S139 

*  VSSOM 

$23  2 

102  N.W.  Business  Park  Lane    Kansas  City.  1^0  64150 
Send  SASE  For  Used  List 


Call  Toll  Free— 9am  -  6pm  Mon.-Fri.  9am  -  2pm  Sat. 

In  Missouri  Call— 816-741-8118 


CUSHCRAFT  •  DIAMOND  •  DRSI 


WANTED:  QUALITY  USED  GEAR.  CASH  OR  TRADE 


HEIL    •    HUSTLER     •    HYGAI 


INDUSTRY 
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INDUSTitY 

-fc-^ 

^     1  1  1  — '^^^^ 

One-touch 
iiii^tant  recall  of 

2 

^-'"^  '^^^^^^^^ 

w                              ^CtJ 

^vorite  channel 

1           yae^s^ 

INDUSTRY 

^v 

1                                      rTMSV/'^'^^r 

Built-in  PL     ^ 

^ 

^^tftt   ^^0 

S2m  tf^ 

encodc/decode^l 

tvli 

^ — —  ^^^  tfsi 

INDUSTRY 

10batter>' 
saving  sanipling 

rates 


I1»«  D  U  S  T  R  Y 


Prt 

channel  steps 
(5,10,12,5.20.25) 

INDUSTRY 


for  those  with 
impaired  ^^^^^lon* 
K-       tiave  tlielr 
own  dtsi  to 


FT-811 


,6.5 
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lOV^ 
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f^H^ 


lIF^ 


si:  I 


INDUSTRY 

1 0-111  emory 
auto  dialer 

INDUSTRY 

APO 
(Automatic  Power  Off) 

INDUSTRY 

1 

^      Backlit 
keypad  &  display 

1  N  D  U  S  T  R  Y 

FfT/keypad 
lock 

INDUSTRY 


Performance  without  compromise. 


©  1990  Yaesu  USA,  17210  Edwards  Road  Cerfitos.  C A  90701 
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TS-440S 

Compact  high  performance  HF 
transceiver  with  general  coverage 
receiver         ^  ji  ^ 

Portable  reliable  perforinance  and 
ease  of  yae  makes  the  TS-440S 
your  obvious  **fow  bands"  choice.  ; 

It  Is  "'Every  Ham's''  rig  to  go  -  ham 
.shack,  portabte  or  mobile.  But  cton*t 
^t  the  small  size  fool  you  —  there's  ' 

iots  of  ""big  rig''  performance  packed 
Into  this  package.  Built-in  antenna        |  ' 
tuner  option.  Continuous  duty* trans- 
mitter. Super  DynaMbc"  front  end. 
Five  filter  functions. The  TS-440S 
Is  at  your  service  wherever  you  wish 
to  operate.  ; 

•  Covers  all  Amateur  bands 

General  coverage  receiver  tunes  I 

from  100  kHz-30  MHz.  Easily  modi-fl    , 
tied  for  HF  MARS  operation.  ''" 

•  Direct  keyboard  entry  of  frequency  ' 

•  All  modes  built-in  "W 
USB.  LSB,  CW.  AM,  FM,  and  AFSK.  .         ^ 
Mode  selection  is  verified  in  M 
Morse  Coda                   t 

•  VS-1  voice  synthesizer  (optional) 

•  Bullion  automatic  antenna  tuner        I 
(optional).  Covers  80-10  meters, 

•  5  IF  filter  functions 

•  Superior  receiver  dynamic  range 
Kenwood  DynaMix^  high  sensitivity      ' 
direct  mixing  system  ensures  true 
102  dS  receiver  dynamic  ranga 
(500  H2  bandwidth  on  20  m.) 

•  100%  duty  cycle  transmitter 
Super  efficient  cooling  permits 
continuous  key-down  for  periods 
exceeding  one  hour  RF  input  power  , 
is  rated  at  200  W  PEP  on  SSB,  200  ^^ 
DC  on  CW.  AFSK,  FM,  and  110  W  DC 

"•^M.  (The  PS-50  power  supply  is     i 
needed  for  continuous  duty.)        ] 

•  Computer  interface  port  ' 

•  Adjustable  dial  torque  ^ 

•  100  memory  channels  ' 
Frequency  and  mode  may  be  stared 
in  10  groups  of  10  channels  each. 
Split  frequencies  may  be  stored  in 
10  channels  for  repeater  operation. 

•  TU -a  CTCSS  unit  (optional) 

^Somuteie  service  manums^  sr&  avadatiW  for  ati  Kenwood  rransceivers and  moBt accessories 
SpeciticstiQm  a/*d  fifKss  are  suD/ecf  ro  chrnige  lA^rftcMn  nouce  or  obligBUon 


MC-43S  UP/DOWN  mic.  included 

«  Superb  Interference  reduction 
IF  shift,  tuneable  notch  filter,  noise 
blanker,  all-mode  squelch.  RF  attenu- 

_  ator.  RIT/XIT.  and  opt.  filters  fight  QRM. 
•  Dual  SSBtF  filtering 
I       A  built-in  SSB  filter  is  standard. 

When  an  optional  SSB  filter 
i      (YK^aeS  or  YK-88SN)  fs  instalted, 
f^    dual  filtering  is  provided, 

I    '  •  VOX,  full  or  semi  break-in  CW 

h      •  AMTOR  compatible 


Optional  accessories : 

•  AT-440  internal  auto,  antenna  tuner 

(80  m  -  10  m)  •  AT-250  external  auto,  tuner 
{160  m  -  10  m)  •  AT-130  compact  mobile 
antenna  tuner  (160  m  - 10  m)*  iF-23ac/IC-10 
level  translator  and  modem  IC  kit  *  PS-5D 
heavy  duty  power  supply  *  PS-430  DC 
power  supply  •  SP-430  external  speaker 

•  MB-430  mobile  mounting  bracket 

•  YK-86C/88CN  500  HZ/27D  Hz  CW  filters 

•  YK-88S-88SN  2.4  kHz/ 18  kHz  SSB 
filters  •  MC-60A/eo/85  desk  micro- 
phones* MC-55  (8P)  mobile  microphone 

•  HS-4/5/6/7  headphones*  SP'41/50B 
mobile  speakers  •  MA-5/VP4  HF  5  band 
mobile  helical  antenna  and  bumper  mount 

•  TL-922A  2  kw  PEP  linear  amplifier 

•  SM-220  station  monrtor  (no  pan  display) 

•  VS-1  voice  synthesizer  •  TU-8  CTCSS 
tone  unit  •  PG-2C  extra  DC  cable. 

KENWOOD  U.S.A.  CORPORATION 

COMMUNICATIONS  &TEST  EQUIPMENT  GROUP 

P.O.  BOX  22745,  2201  E.  Dominguez  Street 

Long  Beach,  CA  90301-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

Pn  BOX  1075. 959  Gana  Court 

Misslssauga,  Ontarto,  Canada  L4T  4C^^^^  - 

KENWOOD 

. . .  pacesQlter  in  AmateuF  Radio 


